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Overview and Results of a 30-hour Rapid Biological Survey

Arthur V. Evans
Potomac Gorge BioBlitz Coordinator
1600 Nottoway Avenue
Richmond, Virginia 23227

With contributions by:

Barbara Abraham, Lance Biechele, John Brown, Susan Carty, Sam Droege, Arthur Evans,
Daniel Feller, Stephanie Flack, Gary Fleming, Oliver Flint, Jason Gibson, John Hall,
Thomas Henry, Joshua Jones, Zachary Loughman, Wayne Mathis, Amold Norden, Richard
Orr, DorothyBelle Poli, Janet Reid, Anna Santos, Paul Sattler, and Mary Travaligni

ABSTRACT

The Potomac Gorge BioBlitz, held 23-25 June 2006, was a joint venture between the National Park Service and
The Nature Conservancy, It was a 30-hour intensive survey designed to document undersurveyed organisms (algae,
slime molds, fungi, bryophytes, selected flowering plants, mollusks, arachnids, and insects) at sites along the
Potomac River administered by the George Washington Memorial Parkway in Virginia, and the Chesapeake & Ohio
Canal National Historical Park in Maryland. Eighteen taxonomic survey teams consisting of 140 volunteer
scientists, naturalists, and students donated a total of 2,322 hours before, during, and after the event to observe,
collect, prepare, and identify 1,232 species of algae, fungi, plants, and animals. Detailed information on the
preparation, execution, and wrap-up for all aspects of the event are presented, including volunteer recruitment,
public and press relations, base camp preparations, survey techniques, and data and voucher disposition.

Key words: George Washington Memorial Parkway, Chesapeake & Ohio Canal National Historical Park,
Virginia, Maryland, fungi, algae, vascular plants, bryophytes, reptiles, amphibians, snails, arthropods.

INTRODUCTION

The Nature Conservancy (TNC) and the National
Park Service (NPS) launched a collaborative Potomac
Gorge conservation partnership in 1996, when the two
groups became co-owners of a 90-acre island in the
heart of the Gorge. In 2000, the two entities jointly
created a comprehensive conservation plan for the area
(Allen & Flack, 2001). The Potomac Gorge
conservation plan identifies the Gorge’s important
natural resources and analyzes their greatest threats,
most notably invasive plants, overabundance of White-
tailed Deer (Odocoileus virginianus [Boddaert]), park
infrastructure and recreational use pressures, and
surrounding land use and development. The plan also
identified significant gaps in knowledge of the biota of
the Potomac Gorge, particularly for invertebrates and

'DISCLAIMER: The views and conclusions contained in this
document are those of the BioBlitz Coordinator and contributors and
should not be interpreted as representing the opinions or policies of
the U.S. Government. Mention of trade names or commercial
products does not constitute an endorsement by the U.S. Government.

non-vascular plants. The Potomac Gorge BioBlitz, held
23-25 June 2006, was a direct outgrowth of this plan
and designed specifically to gather information on these
taxa.

The Potomac Gorge BioBlitz was the third such
event to be held in the National Capital Region and
followed the 1996 BioBlitz in the Kenilworth Park and
Aquatic Gardens National Park on the Anacostia River,
District of Columbia (USGS, 1997), as well as the 1998
BioBlitz in the Chesapeake & Ohio Canal National
Historical Park, which focused on the Chain Bridge
Flats area along the north bank of the Potomac River in
the District of Columbia and Maryland.

The Maryland and Virginia Natural Heritage
Programs and the National Park Service had extensive
survey data for vascular plants and vertebrates for the
Potomac Gorge parklands, but data on fungi, algae, and
most invertebrate groups were lacking, which is typical
of most parklands across the United States. According
to Kellert (1993), invertebrates make up over 90%
of the world’s estimated 10 million-plus animal
species, but they are among the least well-studied and
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comprehensively inventoried taxonomic groups.

Whether invertebrates are measured in terms of
diversity, biomass, or ecological dominance, these
species comprise a key component of all terrestrial
ecosystems and therefore must be considered in
conservation  planning and  natural  resource
management (Fisher, 1998). Invertebrate inventories
can provide a tremendous amount of information about
natural systems. From a biogeographic and
conservation perspective, studies of insect diversity can
provide valuable insight into faunal patterns,
community ecology, and ecosystem integrity (Collins &
Thomas, 1991). Invertebrates can serve as indicators of
the biodiversity in an area because of their high species
diversity, their fine-grained response to environmental
conditions, and their short-term response to
environmental change (Longino, 1994).

Studies suggesting that species diversity enhances
the productivity and stability of ecosystems (Johnson et
al., 1996) underscore the importance of understanding
and subsequently conserving the full range of diversity
in natural areas. Essential ecosystem services provided
by bacteria, fungi, and invertebrates help to generate
soil and maintain its fertility, dispose of wastes and
recycle nutrients, pollinate crops, and control pests that
eat them (Ehrlich, 1987).

Sampling invertebrates poses problems due to high
species diversity, with estimates ranging from six to 80
million species worldwide for insects alone
(Hawksworth & Mound, 1991). The vast majority of
natural areas remain undersurveyed for invertebrate
groups. Coddington et al. (1991) suggested that species
sampling methods should be fast, reliable, simple, and
inexpensive. Their recommendations reflect the
urgency felt in many areas where species are being lost
faster than they can be catalogued, as well as the
resource limitations often faced by both scientists and
resource managers. Although collecting this important
information can be overwhelming, Landau et al. (1999)
demonstrated that a considerable proportion of the
invertebrate diversity in an area can be inventoried
during a short, intensive sampling survey, such as a
BioBlitz. BioBlitzes bring together a diversity of
experts devoted to conducting an intensive survey in a
very short period of time for a relatively small
investment in resources.

BioBlitzes provide only a snapshot of biodiversity
and are not intended as substitutes for long-term
inventory and monitoring efforts. Findings are
influenced by season, lunar cycle, and weather
conditions during the collection period, as well as the
availability of taxonomic specialists and the experience
of surveyors. Nevertheless, BioBlitzes can produce
useful lists of species that may support effective natural

resource management and suggest avenues for

sustained research programs in the future.
Study Site

The 9,700-acre (3925.5 ha) Potomac Gorge project
area (see map on inside front cover) is the 15-mile (21.4
km) river corridor from Great Falls to the Key Bridge,
including parts of Maryland, Virginia, and the District
of Columbia. It is in the midst of a major metropolitan
region inhabited by over 4.5 million people (see Cohen,
2005). The Potomac Gorge is widely recognized as one
of the most biologically rich areas in the eastern United
States, with more than 400 known occurrences of 200
state or globally rare plant and animal species, and ten
globally rare plant communities. The Gorge’s unusual
concentration of species diversity and rarity is the direct
result of its unique hydrology, geology, and
geomorphology. This wild and free-flowing section of
the Potomac River is one of the most intact eastern Fall
Zone river systems with an abundance of parkland not
subject to the environmental pressures of residential or
comimercial development.

Approximately half of the Potomac Gorge project
area is owned and managed by the George Washington
Memorial Parkway and the Chesapeake & Ohio Canal
National Historical Park. More than two million
recreational users visit these two national parks each
year. The remainder of the Gorge is a mixture of
private, county, and federal land.

The Potomac Gorge BioBlitz survey teams were
charged with conducting their inventory work on
national park service lands administered by the George
Washington Memorial Parkway (GWMP, DC, VA, and
MD) and the Chesapeake & Ohio Canal National
Historical Park (CHOH, MD). Specific survey sites in
the GWMP included Chain Bridge Flats (DC), Great
Falls Park (VA), Turkey Run Park (VA), and Glen
Echo Park (MD), and those in the CHOH included
Plummers Island (MD) and Great Falls Park (MD).

Planning and Logistics

The Nature Conservancy began initial planning for
the Potomac Gorge BioBlitz in 2003 and sought
funding through the National Park Service’s Natural
Resource  Challenge-Natural Resource Protection
Program. In the ensuing years, TNC also secured
private funds and in-kind support for the BioBlitz from
a variety of sources (see Acknowledgements). A few
individuals also provided financial donations and in-
kind support to the BioBlitz.

Dr. Arthur V. Evans was contracted by TNC to
serve as the BioBlitz Coordinator. Evans had organized
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two previous Virginia BioBlitzes (2002, 2003), and was
thus already familiar with the logistics of recruiting,
organizing, and directing taxonomic working groups
consisting of team leaders, naturalists, and students. In
addition to these duties, he was charged with securing
the necessary collection permits (one state and two
national parks), managing the species data, and
preparing the final report for publication in a peer-
reviewed journal. From his own resources, Evans
provided the 50% funding match necessary to complete
the task.

The Connecticut State Museum of Natural History’s
“BioBlitz Organization Guide” (Censky, 2001)
provided useful information on methods and strategies
that were implemented in organizing the Potomac
Gorge BioBlitz. Detailed organizational planning for
the BioBlitz with Evans and representatives of NPS
(including staff from the CHOH, GWMP, and the
National Capital Region Center for Urban Ecology) and
TNC began in earnest a year before the event. This core
team of BioBlitz organizers met several times and
communicated regularly by phone and email to resolve
various planning and data management issues leading
up to the event. TNC staft coordinated the logistics for
the survey weekend, including base camp organization,
daily operations, participant safety, food, media
relations, and public educational programming.

The initial goal of the BioBlitz Coordinator was to
recruit as many skilled team leaders as possible to lead
field teams to survey historically undersurveyed taxa on
NPS lands in the Potomac Gorge, The recruitment of
team leaders was a critical component of the Potomac
Gorge BioBlitz because they were largely responsible
for assembling their own teams of experts and skilled
naturalists to conduct the surveys. The BioBlitz
Coordinator began recruiting team leaders and survey
volunteers in October of 2005. Invitations to participate
in the Potomac Gorge BioBlitz were distributed through
entomological web-based listserves, e-mail lists from
previous Virginia BioBlitzes, and other electronic
communications channels.

Specialists were sought to conduct field surveys for
a broad array of undersurveyed organisms, including
bacteria, algae, slime molds, fungi, and invertebrates. In
total, 18 scientitic team leaders were recruited to build
and lead teams that would survey organisms spanning
four kingdoms and as many as 25 classes/divisions of
organisms. Besides teams to sample undersurveyed
taxa, two additional teams participated in the
Potomac Gorge BioBlitz. Members of the Virginia
Herpetological Society volunteered to field a survey
team for amphibians and reptiles to supplement data
gathered during previous inventories. Also, a vascular
plant survey team focused their efforts on selected rare

plant species or species in need of verification as
occurring in Great Falls Park (GWMP, VA). With
guidance from NPS staff, each team leader set the
survey strategy for the team, divided up responsibilities,
and communicated with the team on all aspects of the
survey. Team leaders then recruited members, which
included research scientists, students, and amateur
naturalists.

The weekend of 23-25 June was selected for the
Potomac Gorge BioBlitz for a variety of reasons,
including proximity to a new moon to enhance
nighttime blacklight collection efforts for nocturnal
insects, to follow the end of the academic year, to avoid
conflicts with major holidays, and to take advantage of
a peak in adult insect activity, a taxonomic group that
would likely make up the majority of the species
observed in the area.

One hundred forty survey volunteers (see photo on
inside front cover) came from as far away as
Washington state and California, but most were from
the Mid-Atlantic region, representing more than 30
universities, government agencies, museums, non-profit
organizations, nature centers, and schools. To support
the work of the field research volunteers, TNC recruited
50 logistical support and public education volunteers
who collectively donated hundreds of hours of effort
before and during the survey.

The base camp for the Potomac Gorge BioBlitz was
centrally located at Glen Echo Park in Maryland (part
of the GWMP), which offered such amenities as
restrooms, lab space (Fig. 1), and sleeping quarters, The
nearby grounds provided the site for a series of public
education programs and exhibits during the event.

Communications and Public Education

To facilitate communications with the BioBlitz
participants, Virginia Natural History Society web-
master John White designed and supported a Potomac
Gorge BioBlitz website, allowing the field researchers
to download maps and directions, logistical information
about food, travel, and lodging, and obtain instructions
related to permitting, collecting, and data recording.

A key objective of the BioBlitz was to raise public
awareness of the rich natural heritage of the Potomac
Gorge. Glen Echo Park was selected as a base camp for
the BioBlitz in part because it is a popular destination
for area residents and provided an ideal setting for the
event’s public educational programming. The park
allowed the placement of a large tent, under which
twelve educational groups provided a range of engaging
activities and exhibits, including leading children’s bug
walks, displaying and interpreting preserved insect
collections, demonstrating the life cycle of butterflies,



POTOMAC GORGE BIOBLITZ 9

Fig. 1. Researchers and volunteers worked long hours to sort, prepare, and identify specimens at the base camp located at Glen
Echo Park, MD.

and explaining the purpose of the BioBlitz. Since
access to the base camp laboratory was restricted to
BioBlitz volunteers, several field researchers took time
out from their survey and identification work to spend
time with the public, answering questions as they sorted
specimens.

To advertise the BioBlitz and its public educational
programming prior to the event, TNC developed and
disseminated a news release that was posted on the
Website, sent to various community listserves, and
distributed through other NPS communication channels.

To create a visual identity for the BioBlitz, snail
team volunteer Kim Harrell designed an engaging logo
for the event that was used on a promotional poster (see
back cover). The luna moth logo also appeared on the
official Potomac Gorge BioBlitz t-shirt that was given
to all of the volunteers who participated on the teams
that conducted surveys, provided educational
programming, or assisted with logistical support. A

BioBlitz brochure provided a schedule of public events
and educational activities over the course of the
weekend. The Kratt Brothers (Fig, 2), hosts of popular
nature television programs, served as emcees for the
BioBlitz closing ceremony and preliminary species
count announcement on the final afternoon.
Unfortunately, heavy rains in the region during the
weekend resulted in lower than expected participation
by the public in both the educational activities and the
closing ceremony.

The BioBlitz generated extensive media coverage in
the competitive Washington, D.C. media market,
including a radio spot and more than 10 print and online
articles. The most prominent features appeared in the
Sunday edition of The Washington Post (Williamson,
2006) and in the magazine Science Times (Milius,
2006). The event was also featured in the Winter 2006
issue of Nature Conservancy magazine (Ferber, 2006),
which is sent to 600,000 member households.
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Fig. 2. Television’s Kratt Brothers led the closing ceremony
for the 2006 Potomac Gorge BioBlitz on a rainy afternoon at
Glen Echo Park, MD.

TAXONOMIC SURVEY TEAMS

Each of the 18 taxonomic survey teams employed
its own set of methods for conducting surveys, locating
target taxa, and collecting and interpreting data, as
described below.

Green algae survey
(exclusive of diatoms and cyanobacteria)

The survey team split into two groups; the first
group collected along the C & O Canal (CHOH) on the
Maryland side of the Potomac, while the second
gathered samples along the Potomac River on the
Virginia side at Great Falls Park and in puddles located
in Turkey Run Park (GWMP). Samples were gathered
only on 24 June; the next day was spent preparing and
identifying the collections.

Additional samples were collected and submitted by
the Adkins family (Jasmine, Mike, and Sebastian),
DorothyBelle Poli, and Ester Stein of the bryophyte
team. One sample was collected from the shell of a
Northern Red-bellied Cooter (Pseudemnys rubriventris)
by the amphibian and reptile survey team and was
submitted by the team leader, Jason Gibson.

Generally, whole water samples of about 50 mL
were collected using sterile whirl-pacs or tubes. Care
was taken not to contaminate subsequent samples or
habitats with algae from previous sample sites. In some

cases, a 10 wm mesh plankton net was used to collect
water from larger bodies of water. All samples were
labeled and placed on ice until they could be examined
in the laboratory. A portion of these samples was
preserved in 5% Lugol’s Solution with 10% glycerol
and submitted to the National Park Service as voucher
material.

Samples were taken to the University of Maryland
in College Park where they could be examined with
light microscopes and identified. Line drawings of cells
were made (Fig, 11) and digital micrographs recorded.
Cells were identified from the micrographs and living
or preserved cells. Conjugating green algae and
dinoflagellates were identified with the aid of various
references, including field guides and regional floras
(Smith, 1920, 1924; Conrad & Van Meel, 1952; Taft &
Taft, 1971; Whitford & Schumacher, 1984; Croasedale
& Flint, 1986, 1988; Hedgewald & Silva, 1988; Dillard,
2000; Prescott et al., 1975, 1983; Wehr & Sheath,
2003).

Slime mold and fungus survey

Slime molds and fungi were carefully collected in
the field, brought back to the base camp, placed on
paper plates, identified, labeled, and photographed
(Fig. 3). The fungi were identified both in the field and
at the base camp by knowledgeable experts, including
Lance Biechéle, John Ellifritz, Richard Gaines, Donna
Mitchell, and William Roody. The nomenclature used
follows that of Arora (1986) and Bessette et al. (1997).

Fig. 3. Labeled and identified fungi were photographed
individually on paper plates at the BioBlitz. ©2006, Mark
Godfrey.
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Moss and liverwort survey

On 24 June, the bryophyte team split into two
groups to collect grab-samples using two methods.
Group A collected from 1000 to 1100 h and placed
specimens directly into packets made of 85 x 11"
folded 25 1b. cotton paper and recorded their collecting
data on the outside of the field envelope, including date,
collectors, section within the park, brief location
description, GPS location, substrate, and other relevant
observations. Samples were kept dry at room
temperature in the packets prior to identification. Group
B collected specimens from 1000 to 1900 h and placed
them directly into 50 ml Falcon tubes and recorded
sample numbers directly on the outside of each tube.

Sample numbers, along with their collecting data
and other relevant observations were recorded in a
notebook. Sample tubes were kept on ice packs in a
cooler throughout the day while additional samples
were collected. Prior to identification, all samples were
kept in a refrigerator, within the original collection vials
to maintain proper humidity and retard tissue decay
while in storage.

Charles and Linda Davis prepared the voucher
specimens collected by Group A for deposition with the
NPS. Most of the species reported by Group B did not
have high population numbers. As a result, species were
observed and identified in the field only and no
vouchers were prepared.

Identification of all samples was accomplished
through extensive morphological and anatomical
microscopy of the gametophytic and, if available,
sporophytic generations. Species were keyed out using
multiple sources (Dunham, 1916; Grout, 1928-1940;
Conard, 1956; Crum, 1976, 1991; Crum & Anderson,
1981; Hicks, 1982; Ireland, 1982; Breil, 1996, 2003;
Schofield, 2002; Porley & Hodgetts, 2005).

Select botanical survey

Since the vascular flora of the Potomac Gorge is
relatively well known, the work of the botanical survey
team was fundamentally different from that of other
disciplines. Instead of conducting a comprehensive or
inclusive inventory, work was targeted to specific taxa
at Great Falls Park (GWMP, VA), for which an updated
flora was under preparation by Brent Steury
(Supervisory Biologist, GWMP, VA) and other
cooperators (see Steury et al., 2008).

Before the Potomac Gorge BioBlitz, specific areas
and habitats of Great Falls Park were prioritized for
field inventory. Lists were assembled of vascular plant
taxa that: 1) were known to occur in the region but had
not been documented from the Park; 2) were reported

from the Park without a voucher specimen; and 3) were
documented only by historical specimens that may or
may not have been collected within the present-day
Park boundaries, Taxa that were likely to be
identifiable, flowering, or fruiting in late June were
targeted, and habitats likely to support these taxa were
surveyed.

Fieldwork was conducted entirely on 24 June, from
approximately 0900 to 1830 h. During this time several
areas of Great Falls Park were visited for floristic
inventory:

1. The Potomac River floodplain upstream from
Great Falls proper and the Visitor Center.

2. Grasslands and rock outcrops adjacent to the
Picnic Area, just downstream from Great Falls.

3. Low successional forests and the large swamp
west of the Carriage Road and south of the south
parking lot.

4. The bluffs and ridge above the Potomac River
from Sandy Landing to near Difficult Run.

5. The floodplain and lower slopes of Difficult Run
from Georgetown Pike to the Potomac River.

Specimens of taxa in need of documentation were
collected, placed in plastic zip-loc bags, and ultimately
into coolers during the course of the day. These were
tentatively identified and placed into plant presses to
dry on the evening of 24 June.

Identifications were later checked using several
regional plant identification manuals, and vegetative
specimens were compared with material in the Virginia
Division of Natural Heritage herbarium. John F.
Townsend (Staff Botanist, Division of Natural Heritage,
Virginia Department of Conservation and Recreation,
Richmond, VA) verified all species determinations.
One problematic specimen was veritied by Thomas F.
Wieboldt, Assistant Curator of the Massey Herbarium
at Virginia Tech in Blacksburg, VA. All vouchers were
delivered to Brent Steury for deposition in the GWMP
herbarium.

Triclad planarian survey

Since all triclad planarians are negatively
phototactic, individuals were sought under cover
objects such as rocks, logs, bark, fallen leaves, and in
masses of aquatic vegetation. Collected individuals
were placed in a small container and examined in
subdued light under low magnification. Because their
soft bodies require special fixation and preservation
techniques for identification and storage, captured
individuals were identified in the field and released at
the point of capture; vouchers were not retained.
Identifications were made according to external features
illustrated by Norden et al. (1992).
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Land snail survey

All places of concealment (logs, bark, leaf litter,
rocks, etc.) were examined and then carefully returned
to their original position. Soil samples were also
collected for examination in the lab, where they were
dried and sifted to remove plant material. The soil was
then examined under low magnification for the
presence of small snails.

Snails were identified in the field or returned to the
lab to be examined under a microscope. In a few
instances, specimens were dissected to reveal details of
their internal anatomy. Identifications were based, in
part, on Burch (1962) and Pilsbry (1939, 1948).
Specimens were also identified by Tim Pearce with the
assistance of the collections and library of the Carnegie
Museum of Natural History, Pittsburgh, Pennsylvania.

Subterranean macroinvertebrate survey

The area extending for approximately one meter
downstream from the point of seep or spring emergence
was hand picked by sorting through submerged leaves,
wood, and under rocks for the presence of subterranean
macroinvertebrates. Free-roaming amphipods were
captured by siphoning individuals directly into a turkey
baster. A representative collection of no more than 12
crustaceans (epigean or subterrancan) and aquatic
spring snails was collected for identification from each
site.

All specimens were immediately preserved with
70% ethanol. A field data sheet was completed for each
seep or spring that included information on location
(GPS), physical site  description/map,  water
temperature, estimated flow rate, substrate composition,
and other aquatic invertebrate taxa observed.

Species determinations were made using the
following monographs, species descriptions, and keys:
Shoemaker (1942) and Holsinger (1976, 1978) for
subterranean amphipods; Holsinger (1976) for epigean
amphipods; Bowman (1967) and Williams (1970) for
aquatic isopods; and Hershler et al. (1990) for spring
snails.  Appendage removal for  microscopic
examination was required for many species
determinations.

Crustacean survey (crayfish and copepods)

Diurnal searches for crayfishes were performed in
both lentic and lotic habitats (see Table 10). Searches in
headwater and second order streams involved turning
over small rock slabs, boulders, and substrate debris.
This technique was particularly efficient at collecting
Cambarus bartonii from headwater streams, with the

largest individuals procured from the largest available
slabs. Detrital beds in thalwegs were sampled by dip
nets and transferred to the stream bank to remove all
captured crayfish.

Nocturnal searches were also employed to collect
riverine tertiary burrowers. Casual searches were
initiated at least two hours after sunset to ensure
nocturnal species activity. Headlamps were used to
illuminate crayfish foraging in the littoral zone of the
Potomac River mainstem and associated eddies. These
individuals were captured with dip nets and by hand,
and transferred to collecting vessels.

Burrowing crayfish, such as Cambarus diogenes,
were collected by excavating their burrows. Burrow
activity was determined by the presence of chimneys or
fresh mud pellets at burrow openings. Active burrows
were excavated with trowels and shovels until an
enlarged cul-de-sac or “resting chamber” was reached
(Hobbs, 1981). Once the resting chamber was breached,
the burrow was filled with water and then plunged with
the investigator’s hand and arm. This pumping action
usually was sufficient to dislodge crayfish hiding
deep within the confines of the burrow and draw them
into the resting chamber where they were captured by
hand.

If initial plunging efforts were unsuccessful in
dislodging crayfish, the burrow was left undisturbed for
several minutes. Crayfish curious about this disturbance
would often rise to the water/air interface where their
presence could be determined by waving antennae. In
this situation, crayfish were quickly pinned to the sides
of the burrow, carefully manipulated, and ultimately
extracted, Burrow morphology data were collected on
occupied burrows; data collected included central shaft
depth, resting chamber width and height, and terminal
burrow depth, as well as burrow contents. All burrows
were measured in centimeters.

All vouchers were preserved in the field in 70%
ethanol. Crayfish were identified in the laboratory using
Hobbs (1972) and Jezerinac et al. (1995). Demographic
data collected on all specimens included sex (Form 1
male, Form Il male, or female) and life stage (neonate
and adult). Morphometric data (see Table 11) were
collected with vernier calipers and included carapace
length (CPL) and palm length (PL) in millimeters.

Copepods inhabit open waters of lakes, ponds,
stream eddies, and ephemeral water bodies, but by far
the larger number are closely associated with different
kinds of substrates, such as leaf packs in streams to
muddy or sandy bottom sediments, and semiterrestrial
situations such as damp soil or moss. In order to collect
the widest range of species from a given area, it is best
to sample in open waters and also in possible copepod-
harboring substrates. During the BioBlitz, samples were
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taken from the open water of Clay Pond at Great Falls
Park (GWMP, VA) and the Chesapeake & Ohio Canal
(CHOH, MD) with a small plankton net (mouth
opening 10 cm and mesh size 100 pum). Samples of
approximately 300-500 ml of wet soil, moss, and
streambed sediments were placed in plastic bags. In all,
13 sites and substrates were sampled, 11 of which
contained copepods.

All samples were transported on ice in a cooler to
the laboratory, where the bags were stored in a
refrigerator, Over the next several days, the still-living
copepods were washed from the sediments into clear
glass petri dishes and sorted with a micropipette, under
a dissecting microscope. Sorting live samples 1s the
most efficient way to locate the tiniest species, which
are easily seen as they wiggle through the sediment.
A few drops of alcohol added to the water in the dish
serves to partly anesthetize the copepods, making it
easy to catch them and also revealing more benthic
species as they release their hold on the substrate.

Adult copepods were fixed and preserved in 70%
isopropyl alcohol and identified using appropriate keys
(e.g., Wilson & Yeatman, 1959). See Reid (2000) for
detailed descriptions of procedures used in the
taxonomic identification of copepods.

Arachnid survey

The arachnid team used both insect nets for
sweeping vegetation and hand picking for capturing
readily visible specimens. Other BioBlitz volunteers
submitted samples from pitfall traps and/or sweeping
(labeled “pooled” samples) and may have used
additional collecting methods.

Vouchers were killed and stored in 70% isopropyl
alcohol in patent lip vials with neoprene stoppers. Site
labels were provided during the event; additional labels
were printed. Each specimen was labeled with site,
date, collector (if known), genus or species (spiders
only), and determiner, Four orders of arachnids were
collected, including Araneae (spiders), Acari (mites),
Pseudoscorpiones (pseudoscorpions), and Opiliones
(harvestmen). However, only spiders were identified to
family, genus, and species levels.

Spiders were identified using several general
resources and many monographs (e.g., Chamberlin &
Ivie, 1941; Levi, 1956; Exline & Levi, 1962;
Brady, 1964; Reiskind, 1969; Berman & Levi, 1971;
Dondale & Redner, 1978, 1990; Kaston, 1978, 1981;
Griswold, 1987; Dondale et al., 2003; Edwards, 2004;
Richman & Vetter, 2004; Ubick et al., 2005). The
current taxonomy for spider names was gleaned from
Platnick (2007).

Fig. 4. Cast skins (exuviae) of dragonflies and damselflies
were collected on rocks and vegetation along the shoreline of
the Potomac River. ©2006, Richard Orr.

Dragonfly and damselfly survey

Adult dragonflies and damselflies were identified
either through observations in the field or from
collected specimens. Vouchers were prepared by
placing living specimens in acetone for 24 hours. They
were then dried and placed into clear envelopes with
the associated data. Cast skins (exuviae) were collected
on rocks and vegetation along the shores of rivers and
streams (Fig. 4) and were dried, pinned, and labeled.

Mayfly, stonefly, caddisfly,
and neuropteroid survey

Various methods were used to sample sites along
the Potomac River, including dipnetting and visual
searching of rocks, sticks, etc. in the bottom of small
streams for the immature stages, All light trap
collections were carefully examined for pertinent
specimens. Immatures were preserved in alcohol and
have not yet been identified. Adults from the light traps
were either kept dry and pinned, or preserved in
alcohol.

True bug survey

Most of the true bugs were collected either by a
general sweep net or with a specialized shallow beating
net and beating stick. The former is best for very
general sampling, especially of old-field habitats and
other disturbed areas. However, beating is the preferred
method of collecting when attempting to determine host
plants and is particularly useful for collecting species of
plant bugs (Miridae). Additional specimens were taken
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at UV light or in Malaise traps, both of which resulted
in the collection of taxa not encountered by either
beating or sweeping.

Collected specimens were pooled and returned to
the National Museum of Natural History for mounting,
labeling, and identification. All specimens were
determined to species by Thomas Henry with the aid of
the museum’s reference collection and library.

Scorpionfly survey

Scorpionflies were collected with sweep nets.
Specimens were initially placed into ethanol and later
pinned and labeled. Field identifications were made
using microscopes available at the BioBlitz.
Confirmation of identifications was made later in the
laboratory, using a Leica MZ6 dissecting microscope at
magnifications of 6.3-400x and the key to the Nearctic
species of Bittacus (Carpenter, 1931).

Copyright 2006 Ray Sewall

Beetle survey

The beetle team employed a variety of techniques to
collect or attract as many species as possible within the
limited time available for the survey. Of paramount
importance was nighttime light trapping, Two 12-volt
blacklight bucket traps (Fig. 5) were used, as well as a
175-watt mercury vapor light (Fig. 6) mounted on a
camera tripod, to attract nocturnal species.

Pitfall traps baited with rotting meat (shrimp,
chicken, fish), feces, or a mixture of fermenting
molasses, banana peels, and yeast were also deployed.
Funnel traps baited with a mixture of rotting bananas,
beer, and yeast were hung at eye-level in tree branches.

Both diurnal and nocturnal inspections of various
species of plants and their structures, including flowers,
fruits, cones, branches, leaves, and needles were
undertaken. Dead trees, logs, and stumps, especially
those still covered with loose bark, and their associated

Fig. 5 (left). A 12-volt blacklight bucket trap for collecting nocturnal insects. ©2006, Roy Sewall.
Fig. 6 (right). A 175-watt mercury vapor light set up for collecting nocturnal insects. ©2006, Roy Sewall.
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Fig. 7. Using a beating sheet at night with the aid of a
headlamp to collect beetles. ©2006, Roy Sewall.

fungi, were carefully inspected. Free-living fungi,
mosses, and lichens were also examined with a hand
lens to locate adult beetles.

Vegetation was sampled, day and night, with the aid
of a beating sheet (Fig. 7). Beetles beaten from
vegetation were collected from the sheet either by hand
or sucked into an aspirator.

Team members also searched beneath stones, logs,
and other objects on the ground, especially in moist
habitats along the edges of streams. Ponds, pools,
streams, and other aquatic habitats were not surveyed
for water beetles, although aquatic species were
collected at lights at night.

All live specimens were transferred to killing jars
charged with ethyl acetate or potassium cyanide, or
placed in vials partially filled with 70% isopropyl. All
specimens from each locality were then placed in
separate white plates or plastic sorting trays and
segregated by morphospecies. Typically, no more than
six individuals of each morphospecies collected from
each of the three parks (CHOH, GRFA, TRRU) were
mounted (pinned or pointed) and labeled (Fig. 8).

Specimen labels included country, state, county,
park, specific locality, latitude and longitude (if
available), date, collector, and method of collection (if
known). All specimens bear determination labels
indicating genus, species (if known), authority,
determiner, and year of determination. The
determination labels on all specimens collected in
Virginia bear labels with the line “Virginia Beetle
Project.” These specimens have been entered into a
separate database maintained by AV, Evans as part of a
statewide beetle survey.

A.V. Evans, S. Lingafelter, D.L. Meade, J. Prena,
W.E. Steiner, and N.E. Woodley identified vouchers to
family, genus, or species. Resources for identifications
included, in part, the two-volume American Beetles

(Arnett & Thomas, 2001; Arnett et al., 2002) and many
of the publications cited therein. Larger works of
particular use were those of Ciegler (2000, 2003),
Dillon & Dillon (1972), Downey & Arnett, (1996),
Harpootlian (2001), Staines (2006), and Yanega (1996).
Vouchers were also identified through comparison with
specimens housed in the private collection of A.V.
Evans in Richmond, Virginia, and the entomological
collections of the National Museum of Natural History
(NMNH), Washington, DC.

Fly survey

Nearly all flies were collected with aerial nets. The
severe weather precluded use of additional collecting
techniques. Smaller specimens were double mounted on
minutens or glued to paper triangles, whereas larger
specimens were directly pinned. All specimens were
labeled with specific locality, date, and collector
information. In most cases, geographic coordinates
supplemented locality data. Prepared specimens were
identified to family and sent to specialists for more
specific determinations. Specimens of a few families
were identified to morphospecies only.

Moth and butterfly survey

The fauna of the area was sampled using blacklight
traps on the evenings of 23 June and 24 June. Traps
were deployed at several sites, including Bear Island (J.
Lewis), Carderock (D, & M, Davis), and Plummers
Island (J. Brown & K. Vann) (CHOH, MD). Another
black light trap was set in the GWMP, VA at Turkey
Run (J. Brown & K, Vann). Additional specimens were
procured from light traps operated at Great Falls Park
(GWMP, VA) by the beetle survey team. Two diurnal
surveys conducted on Plummers Island on 24 June
provided observations of several butterfly species. The
vast majority of the species and specimens were
collected in the traps at night.

Ant and bee survey

Bees were collected using insect nets and a series of
fluorescent yellow, fluorescent blue, and white 3.25
ounce “bee bowls.” Bowls filled with water and a small
amount of detergent were set on the ground. They were
collected at the end of the day, and specimens were
rinsed with water and transferred to alcohol. Bee
vouchers were identified by Sam Droege, who
consulted with Discoverlife online identification guides
(www.discoverlife.org), Mitchell (1960, 1962), and an
unpublished list of state bee records compiled by John
Ascher. Wasps inadvertently collected during the
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Fig. 8. A portion of the prepared, labeled, and identified beetle vouchers collected during the BioBlitz. The mandatory deposition
of all vouchers in NPS facilities discouraged some scientists and their institutions from taking part in the Potomac Gorge

BioBlitz. ©2006, Arthur V. Evans.

survey were not identified and are not included in the
final species tally..

Ants were collected by various methods, pinned,
and identified by Daniel Kjar who compared them with
the collections of the National Museum of Natural
History, Smithsonian Institution, and the entomological
collections housed at Georgetown University.

Amphibian and reptile survey

Animals were collected by hand capture, dipnetting,
visual encounter, overturning cover objects, digging
through trash piles, and listening for calling anurans.
Hoop turtle traps (Fig. 9) were deployed on 23 June
in Great Falls Park (GWMP, VA), four in Clay Pond
and three along the Potomac River. Each trap was
baited with one can of water-packed sardines. In a
concerted effort to prevent the possible spread of
disease, traps and other collecting equipment were
disinfected with bleach before moving from one

wetland to another.

All captured animals were briefly examined for
evidence of discase or parasites (Fig. 10). Digital
photos were taken for vouchering purposes. At least
two knowledgeable members of the group had to agree
on the identification of each animal before it was
released back into the wild. Paul Sattler or Jason
Gibson recorded all observations.

Recording data

Initial observations and collection data for some
voucher specimens were entered into computers
supplied with a Microsoft Excel spreadsheet that
included park code (CHOH, GLEC, GRFA, or TRRU),
site, location, date, latitude, longitude, habitat, family,
species, determiner, abundance, native?, #vouchers,
#observed, collector(s)/observer(s), and comments. All
data and voucher specimens from the GWMP were
submitted to Brent Steury (Supervisory Biologist,
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Fig. 9. Hoop turtle traps were deployed in Clay Pond and the
Potomac River. ©2006, Roy Sewall.

Natural Resources Program Manager, George
Washington Memorial Parkway, Park Headquarters,
Turkey Run Park, McLean, VA  22101). Sam
Tamburro (Park Historian, Chesapeake & Ohio Canal
National Historical Park, 1850 Dual Highway, Suite
100 Hagerstown, MD 21740) received data and
specimens collected in the CHOH. These data were also
sent to Geoffrey Sanders (Data Manager, National
Capital Region, Center for Urban Ecology, 4598
MacArthur Blvd., NW, Washington, DC 20007).

During the summer of 2007, Anna Santos (now with
the MD/DC chapter of TNC) was hired as an intern by
the NPS to accession and digitally catalog all Potomac
Gorge BioBlitz specimens for both the GWMP (housed
at Turkey Run Park) and CHOH (housed at the NPS
Museum Resource Center). This project revealed many
inconsistencies between the voucher specimens, species
data sheets, and tallies that appeared in an early draft of
the survey report. These discrepancies were resolved
through close cooperation between Santos, Evans, and
the team leaders (see Santos, 2007).

SURVEY RESULTS

Survey team leaders submitted summaries of their
inventories, providing some or all of the following
information, if pertinent to their survey:

1. A brief summary of previous surveys for the
taxonomic group(s) in the region based on published
scientific literature and unpublished reports filed with
the NPS.

2. A description of methods and materials used to
observe individuals, or to collect and prepare specimens
(see previous section).

3. A list of the resources (museum and university

T
Copyright © 2006 Roy Sewall

Fig. 10. Captured amphibians and reptiles were inspected for
signs of disease or parasitic infection before their release.
©2006, Roy Sewall.

collections, monographs, etc.) used for the
identification of vouchers.

4. Comments on noteworthy species, especially,
new state or park records, verification of historic
records, species new to science, global or state rare
(G1/S1) species, etc.

5. Comments on exotic or introduced species.

6. Offer personal impressions of the survey results,
including effects of field conditions and seasonality on
diversity, expected taxa vs. observed taxa, suggestions
for maximizing the efforts of future surveys, suggested
locales on NPS lands for future survey work, and
conservation concerns, if any, and suggested remedies.

7. A complete list of team members and estimates of
combined total hours spent by the team in the field
(including travel time) and number of hours dedicated
to specimen preparation and identification (including
data entry, report writing, and specimen transfer to the
NPS).
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Green algae
(exclusive of diatoms and cyanobacteria)

John D. Hall, Department of Cell Biology and
Molecular Genetics, University of Maryland, 2106
HJ Patterson Hall, College Park, MD 20742,
jdhall@umd.edu

Susan Carty, Department of Biology, Heidelberg
College, 310 E. Market Street, Tiffin, OH 44883;
scarty@heidelberg.edu

No previous studies of the algae have been
undertaken in the parks of the Potomac Gorge. During
the BioBlitz, the algae team set out to document the
algal flora of Great Falls and Turkey Run Parks
(GWMP, VA) and portions of the CHOH, MD. The
results were compared with a checklist of the known
algal flora of the surrounding region in Virginia and
Maryland compiled from various sources (Transaeu,
1950, Forest, 1954; Woodson, 1959, 1969; Woodson et
al., 1966;: Woodson & Gore, 1968; Woodson & Wilson,
1973; Nemeth, 1969; Marshall, 1976, 2001; Woodson
& Afzel, 1976; Woodson & Seaburg, 1983: Parson &
Parker, 1989; Sheavly & Marshall, 1989; Marshall &
Burchardt, 2004). With the exception of a few small
groups, the checklist of Maryland freshwater algac was
quite incomplete; the Virginia flora is much better
known.

Although freshwater algae are ubiquitous, they are
highly sensitive to environmental changes, especially
those affecting the characteristics of the medium in
which they live. As a result, algal communities are
known to change over the course of a single season and
over the years in response to both naturally occurring
phenomena and anthropogenic disturbances. Therefore,
the results of the BioBlitz represent only a snapshot of
just a portion of the algae flora of the Potomac Gorge.
Much more work is needed to better understand the true
diversity of the region.

The survey areas have a number of interesting, if
not unique, habitats where one may encounter
freshwater algae. When not flooded, the Potomac River
has a large floodplain north of Great Falls where the
river is wide and interrupted by small islands and large
rocks that emerge from the water. These islands and
rocks often contain small pools filled by rain or
receding floodwaters that usually dry up annually.
Along the Potomac’s shores are a number of eddies and
backwaters where large blooms of algae were
frequently  encountered. = These were  mostly
cyanobacteria, but sometimes chlorophytes such as
Cladophora and Hydrodictyon reticulatum, were
present.

A list of the 32 sample locations is presented in
Table 1 that includes some of the waters of the Potomac
and its tributaries that are diverted into the C & O
Canal. Sections of the canal that have fallen into
disrepair contain stagnant collections of rainwater,
creating a series of artificial tanks harboring algae that
remain isolated from the Potomac’s seasonal
floodwaters.

Besides the river and the canal, there are two
additional large bodies of water in the parks that were
examined. Clay Pond, in Great Falls Park (GWMP,
VA), is a shallow water body that is mostly shaded by
large trees and is covered in Lemna and Wolffia that
allows very little light to penetrate the pond. Rodey
Pond (CHOH, MD) was also sampled, along with
several smaller water bodies on both sides of the Gorge,
including seeps, rain puddles, and damp soils. Algae
from all of these habitats were collected and identified.

Figure 11 illustrates the algae species encountered
during the BioBlitz; of the 68 taxa documented, several
were recorded for the first time in the region. We had
hoped to report on the conjugating green algae and
dinoflagellates of the park (the areas of expertise of the
authors), but few of these taxa were encountered during
the inventory. It was not possible to identify all algae
found during the survey.

The samples discussed below are of special note or
were unidentifiable to species due to the lack of
reproductive structures. Most of these entries include a
brief description followed by an estimate of size based
on the length (L.) along the longest axis and width (W.)
of the shortest axis, In species where the cell is
cylindrical or spherical, the width (W)) refers to the
diameter of the organism. The sample numbers refer to
vouchered field samples (see Table 1 for localities)
deposited in the collections of the NPS.

Phylum Charophyta

Cosmarium sp. 1
(samples PGA2006.06.24-18, 20, 22; Fig. 11 [20]).
Semicells trapeziform, margins crenate; apical
margin with five small verrucae; cell surface protruding
in midregion in apical view. Too few cells were
observed to. identify to species, but the observed
features are somewhat inconsistent with species of
Cosmarium known from North America. L. 25-27 um
x. W. 18-23 um, 13 pm thick in apical view.

Mougeotia sp.

(samples: PGA2006.06.24-15; PGB2006.06.24-9,10)
Several species are present in the park, but it was

not possible to identify them without reproductive

structures.
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Table 1. Algae samples collected during the 2006 Potomac Gorge Bioblitz, 23-25 June 2006.

PARK' LOCATION

GF Clay Pond

GF Pool along Potomac River

GF Potomac River

GF Pothole in rocks in Potomac River

GF Along road near Potomac River

GF From old canal near viewing arca

GF Wet spot on concrete at visitors center
TR Puddle at Turkey Run

CHOH  Canal at Lock 10

CHOH Potomac River at Lock 10

CHOH  Canal at Lock 8

CHOH  Canal at Lock 7

CHOH  Rodey Pond

CHOH  From carapace of N. Red-bellied Cooter

SAMPLES
PGA2006.06.24-1,2, 3
PGA2006.06.24-4, 5, 6,7, 10, 12
PGA2006.06.24-8, 9
PGA2006.06.24-11, 13
PGA2006.06.24-14, 15
PGA2006.06.24-16
PGA2006.06.24-17
PGA2006.06.24-18, 19, 20, 21, 22
PGB2006.06.24-1, 2
PGB2006.06.24-3, 4
PGB2006.06.24-5

PGB2006.06 24-6, 7, 8
PGB2006.06.24-9, 10
PGD2006.06.25-1

'George Washington Memorial Parkway, VA (GF=Great Falls Park; TR=Turkey Run Park);

CHOH=C & O Canal National Historical Park, MD.

Sirogonium sp.
(samples: PGB2006.06.24-9, 10)

A single species of this genus was observed. It was
not possible to identify it without reproductive
characters.

Spirogyra sp.

(samples: PGA2006.06.24-10, 15; PGB2006.06.24-10)
Several species are present in the park, but it was

not possible to identify them beyond genus without

reproductive structures.

Zygnema sp. (samples: PGA2006.06.24-3, 18, 19, 20)

Several species are present in the park, but it was
not possible to identify them beyond genus without
reproductive structures.

Phylum Chlorophyta

Basicladia chelonum (Collins) Hoffman
(sample PGD2006.06.25-1; Fig. 11 [24])

W. ca. 27 pum, length variable. Collected from the
carapace of a Northern Red-bellied Cooter (Pseudenys
rubriventris) captured at CHOH, MD. The Basicladia
sp. previously recorded from Virginia (Forest, 1954)
was very likely B. chelonum.

Chlamydomonas sp. (samples: PGA2006.06.24-13, 22;
PGB2006.06.24-2, 5; Fig. 11 [29]).
Too few cells were observed to identify with

confidence to species. L. 16 pm x W. 11 pm.

Oedogonium sp. (samples; PGA2006.06.24-13, 15;
PGB2006.06.24-9, 10)

Several species are present in the park, but it was
not possible to identify them to species without
reproductive structures.

Scenedesmus brasiliense Bohlin forma
(sample: PGB2006.06.24-6; Fig. 11 [13])

Similar to the typical form (Fig. 11 [12]) except
that the cells, particularly those near the ends
of the cenobium have two ridges along the length
of the cell on each side (four on each cell). These
ridges seem to be produced at the apices into
what would appear to be spines. It is very likely
that this form has been described as a separate
subspecies or variety from another location;
further research is needed to clarify its identity.
L 13umxW.5um.

Phylum Chrysophyceae

Lagynion scherffelii Pascher
(sample: PGB2006.06.24-2; Fig. 11 [51])

Living cells were not observed; this is a possible
dubious identification and it may be L. ampullaceum,
but the observed cells seemed less spherical than is
typical for that species. L. 6-8 um x W. 3-4 um. Not
reported from Virginia.
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Fig. 11. Green algae collected during the 2006 Potomac Gorge BioBlitz, 23-25 June 2006. Scalebar length is 10 um for each
species unless noted otherwise. 1. Closterium acerosum (Schrank) Ehrenberg, scalebar = 50 um; 2. C. striolatum Ehrenberg ex
Ralfs, scalebar = 50 um; 3. C. ehrenbergii Meneghini, scalebar = 50 um; 4. C. macilentum Brébisson, scalebar = 50 um; 5. C.
Iunula (Muller) Nitsch, scalebar =20 um; 6. C. cf. venus Kutzing; 7. C. microporum Négeli, scalebar = 5 um; 8. Micractinium
pusillum Fresenius, 9. Pteromonas angulosa (Carter) Lemmermann; 10. Quadrigula lacustris (Chodat) G.M. Smith; 11
Botyrococcus braunii Kitzing; 12. Scenedesmus brasiliense Bohlin, scalebar =5 um; 13. S. brasiliense Bohlin forma, scalebar
=5 um; 14. S bijuga (Turpin) Lagerheim, scalebar = 5 um; 15. Dinobryon divergens Imhof, 16. Mallomonas sp. 1; 17.
Cosmarium obtustatum Schmidle, scalebar = 20 um; 18. C. granatum var. granatum Brébisson ex Ralfs; 19. C. abbreviatum
Raciborski; 20. Cosmarium sp. 1; 21. Pandorina morum (Miiller) Bory; 22. Scenedesmus abundans (Kirchner) Chodat,
scalebar = 5 um; 23. Euglena acus Ehrenberg; 24. Basicladia chelonum (Collins) Hoffman, scalebar = 20 um; 25. Gongrosira
burmanica Skuja, scalebar = 20 um; 26. Tetraedron planctonicum G. M. Smith; 27. Franceia ovalis (Francé) Lemmermann,
28. Treubaria setigera (Archer) G. M. Smith; 29. Chlamydomonas sp., 30. Trachelomonas oblonga var. australica Playfair,
scalebar = 5 um; 31. 7. volvocina Ehrenberg; 32. T. zorensis Deflandre; 33. 7. armata (Ehrenberg) Stein; 34. T. australica var.
rectangularis Deflandre, 35. T. hispida (Perty) Stein; 36. T. hispida var. coronata, 37. Phacus sp. 1, 38. P. platalea
Drezepolski; 39. Lepocinclis acuta Prescott, 40. Phacus cf. circumflexus Pochman; 41. P. pleuronectes (Muller) Dujardin; 42.
Euglena proxima Dangeard; 43. Lepocinclis texta (Dujardin) Lemmermann; 44. Lepocinclis sp. 1; 45. Euglena limosa Gard.,
scalebar = 20 um; 46. Euglena sp. 1, 47. Cystodinium bataviense Klebs; 48. Peridiniopsis polonicum (Woloszynska) Bourrelly;
49. Peridinium inconspicuum Lemmermann; 50. Gymnodinium albulum Lindemann; 51. Lagynion scherffelii Pascher, scalebar
=5 um; 52. Mallomonas pseudocoronata Prescott; 53. Euglena oxyuris Schmarda, scalebar = 20 um; 54. Strombomonas
urceolata (Stokes) Deflandre, 55. Phacus stoeksii Lemmermann; 56. Lepocinclis glabra Drezepolski, 57. Trachelomonas
bacillifera Playfair.
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Mallomonas sp. |
(sample: PGB2006.06.24-5; Fig. 11 [16])

Free-living cells covered in circular scales; anterior
of cell with a collar formed by scales; chloroplast single
saddle-shaped, parietal; edges of cell with long setae of
irregular length. L. 22 pym x W. 13 um.

Phylum Euglenophyta

Euglena sp. 1
(samples: PGA2006.06.24-18, 20; Fig. 11 [46])

Cell somewhat fusiform; posterior produced into a
very short caudus, appearing as a papillum; chloroplasts
discoid; surface ridged. L. 18 um x W. 8 um.

Lepocinclis acuta Prescott
(samples; PGB2006.06.24-1, 5; Fig. 11 [39])

Specimens from the park (CHOH, MD) are of
somewhat smaller dimensions than are often reported
for this species and the caudus not as long. Previously
reported from Virginia (Woodson & Seaburg, 1933).

Lepocinclis sp. 1
(sample: PGA2006.06.24-1; Fig. 11 [44])

Cell bacilliform, nearly cylindrical; pellicle smooth,
rigid; posterior with a very small caudal protrusion;
chloroplasts large and discoid or bowl-shaped. Few
cells were observed and all were in poor condition. L.
34 umxD. 17.4 pm.

Phacus sp. 1 (sample: PGB2006.06.24-5; Fig. 11 [37])

Cells nearly rectangular in broad view; triangular
compressed in apical view; edges of cell upturned;
caudus short and bent. L. 38 pm x W. 38 um; caudus 8
um long. Similar to several described species of
Phacus, but the outline of the cell is very rectangular
and the angles upturned.

Phylum Xanthophyceae

Vaucheria sp. (sample: PGA2006.06.24-16)

Cells in long filaments; early stages of reproductive
structures present. It was impossible to identify this to
species from the available material.

Cosmarinm abbreviatum, Spirogyra cf, jugalis,
Gongrosira burmanica, Euglena limosa,
Trachelomonas  oblongum var. anstralica, and
Cystodinium_ bataviense are all thought to be new
records for the state of Virginia,

Discussion. In addition to the organisms that could
not be identified with great certainty as a result of the
unavailability of relevant literature or the lack of

reproductive structures, it appears that one of the taxa
collected may be new to science. Cosmarium sp. 1 is
inconsistent with any of the species in that genus
known to the members of the survey team. Since too
few cells were available, additional sampling is needed
to obtain adequate material for further study to assess if
this is a new species or a species known from some
other part of the world.

It is less likely that the other unidentified species
(Mallomonas sp. 1, Phacus sp. 1, and Euglena sp. 1)
collected during the BioBlitz are new to science, but
more investigation of these taxa is also warranted.

The conjugating green algae encountered are mostly
common, widely distributed species. Of the two taxa
not previously recorded from Virginia, Cosmarium
abbreviatum is within its known range, while
Sirogonium sp. is commonly confused with other
common taxa. Because of the short duration of the
survey during the BioBlitz, it is very likely that there
are a great many more species of algae present in the
Potomac Gorge. It would be desirable to sample the
region earlier in the year when it would be possible to
find more conjugating green algae in reproductive
stages, and again later in the season when other species
may appear.

The algae of the Potomac Gorge parks are still very
poorly understood and much could be gained from a
long-term study of groups in the region, including
diatoms and cyanobacteria. Diatoms are of particular
interest because they are valuable indicators of water
quality.,

The Potomac Gorge, while unique, is hardly
isolated. Floodwaters regularly flow through it via the
Potomac River and the Chesapeake & Ohio Canal.
Furthermore, these waters are part of a major flyway for
migratory birds, which are well known agents of algal
dispersal. And thousands of visitors from all over the
world also visit the region annually. As such, the
national parklands within this region are uniquely
suited for studies investigating the impacts of exotic
introductions and human activity on the native flora.

A total of 68 species of green algae was recorded
during the BioBlitz (Table 2). None of the species
encountered are listed as threatened, endangered, or
globally or state rare.

The members of the algae survey team were John
Hall (team leader), Susan Carty, Gregg Mendez, Kate
Nisselson, Terry Richards, Michael Rhodin, and
Michael Wittig. They contributed a combined total of
60 hours in the field (including travel time and
processing 32 samples), and 110 hours on specimen
identification (including data entry, report writing, and
specimen transfer to NPS) for a grand total of 170 hours
(Table 25).



22 BANISTERIA

Table 2. Green algae (Kingdom Protista) documented during the Potomac Gorge BioBlitz, 23-25 June 2006.
GWMP=George Washington Memorial Parkway, VA (GF=Great Falls Park; TR=Turkey Run Park); CHOH=C & O
Canal National Historical Park, MD. All are new records for the Potomac Gorge. New state records for VA or MD

are indicated in bold.

GWMP Published VA
PHYLUM SPECIES GF = CHOH records?”
Charophyta Closterium acerosmn (Schrank) Ehrenberg X 7,14
Closterinm ehrenbergii Meneghini X 2.7,13,14,16
Closterium lunula (Miller) Nitzsch X Yes
Closterimm macilentum Brébisson X Yes
Closterium striolatum Ehrenberg ex Ralfs X X Yes
Closterimm cf. venus Kiitzing X Yes
Cosmarium abbreviatum Raciborski X No (10)
Cosmarinm granatum var. granatum Brébisson ex Ralfs X 17
Cosmarinm obtusatnm Schmidle X X 7,15.18
Cosmarinm sp. 1 X -
Cylindrocystis brebissonii de Bary X 1,17
Mougeotia sp. X X -
Sirogonium sp. X -
Spirogyra cf. jugalis (Dillwyn) Kiitzing X X No (12)
Spirogyra sp. X X -
Zygnenia sp. X X -
Chlorophyta Basicladia chelonum (Collins) Hoffman X 1(?7) — see text
Botvrococcus bramnii Kitzing X 7.9,14.19
Chlamydomonas sp. X X X -
Coelastrum niicroporum Négeli X 29141516
Hydrodictyon reticulatum (L.) Lagerheim X 13
Gongrosira burmanica Skuja X No
Franceia ovalis (Francé) Lemmermann X 17
Micractinium pusillum Fresenius X 5,7
Qedogoninm sp. X X -
Pandorina norum (Miiller) Borv X 913141517
Pteromonas angulosa (Carter) Lemmermann X No
Quadrigula lacustris (Chodat) G.M. Smith X 59
Rhizoclonium heiroglyphicum (Agardh) Kitzing X 13
Scenedesmus abundans (Kirchner) Chodat X 7,15
Scenedesumus bijuga (Turpin) Lagerheim X 3,5,7,89,14
Scenedesmus brasiliense Bohlin X 14,19
Scenedesmus brasiliense Bohlin forma X -
Tetraedron planctonicum G. M. Smith X Yes
Tetraspora lubrica (Roth) Agardh X 1,9,13,14,15.18
Treubaria setigera (Archer) G. M. Smith X 7,15
Chrysophyceae Dinobivon divergens Imhof X 2,7,9,15,18
Lagynion scherffelii Pascher X No
Mallomonas psendocoronata Prescott X No
Mallomonas sp. 1 X -
Euglenophyta Euglena acus Ehrenberg X 3,5,7,14,15,18
Englena limosa Gard. X No
Euglena oxyuris Schmarda X X 4,914
Englena proxima Dangeard X X X 3,16
Euglena sp. 1 X -
Lepocinclis acuta Prescott X 17
Lepocinclis glabra Drezepolski X No
Lepocinclis texta (Dujardin) Lemmermann X 1,17
Lepocinclis sp. 1 X -
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Table 2 (continued).

GWMP Published VA
PHYLUM SPECIES CF TR CHOH records?”
Euglenophyta Phacus cf. circumflexus Pochmann X No
Phacus platalea Drezepolski X No
Phacus plenronectes (Miiller) Dujardin X X 9,14
Phacus stokesii Lemmermann X No
Phacus sp. 1 X -
Strombomonas urceolata (Stokes) Deflandre X No
Trachelomonas armata (Ehrenberg) Stein X 14
Trachelomonas australica var. rectangularis Deflandre X X No
Trachelomonas bacillifera Playtair X No
Trachelomonas hispida (Perty) Stein X 345691115
Trachelomonas hispida var, coronata Lemmermann X 4.14,19
Trachelomonas oblongum var. australica Playfair X No
Trachelomonas volvocina Ehrenberg X X 4511,17
Trachelomonas zorensis Deflandre X No
Pyrrophyta Cystodinium bataviense Klebs X No
Gymnodinium albulum Lindemann X No
Peridiniopsis polonicum (Woloszynska) Bourrelly X No
Peridinium inconspicuum Lemmermann X 9
Xanthophyceae Vaucheria sp. X -

# published sources: 1. Forest 1954; 2. Marshall 1976; 3. Marshall 1980; 4. Marshall 2001; 5. Marshall & Burchardt 2004;
6. Marshall et al. 1981; 7. Nemeth 1969; 8. O’Reilly & Marshall 1988; 9. Parson & Parker 1989; 10. Prescott et al. 1981;
11. Shearly & Marshall 1989; 12. Transeau 1950; 13. Woodson 1959; 14. Woodson 1969; 15. Woodson & Afzal 1976;
16. Woodson & Gore 1968; 17. Woodson & Seaburg 1983; 18. Woodson & Wilson 1973; 19. Woodson et al. 1966.

Slime molds and fungi

Lance T. Biechele, 14011 Cooley Road, Princess
Anne, MD 21853; 1tb0076@yahoo.com

Previous to the Potomac Gorge BioBlitz, numerous
species of fungi have undoubtedly been found within
George Washington Memorial Parkway (GWMP, VA),
but they have never been formally inventoried.
Mushroom hunters collecting in similar environments
around the Greenbelt region of Washington, D.C. have
collected as many as 200-250 species per season
(J. Ellifritz, pers. comm.),

Although the BioBlitz was scheduled for 24-25
June, Biechele had an opportunity to explore Great
Falls Park on the afternoon of 23 June. The remaining
members of the slime molds and fungi survey team
arrived early Saturday morning. The survey team
concentrated its collecting efforts within Turkey Run
Park (GWMP, VA). The nine-member survey team was
divided nto two teams. The first team, led by team
leader Lance Biechele, consisted of Richard Gaines,
Susan Milius, and Susanna Rhodes. The second team,
led by William Roody, consisted of Nicole Cinta, Jon
Ellifritz, Donna Mitchell, and Christopher Van
DeMoortel. Additionally, members of other survey

teams working the Maryland side of the Potomac in the
C & O Canal National Historical Park contributed
specimens. Of the Maryland species, only seven proved
to be different from those collected in Turkey Run Park.
No field collections were made during the last day of
the BioBlitz due to inclement weather.

Six unknown specimens of mushrooms were
collected, along with three species of unidentified rusts.
Of 62 total specimens collected, 55 were positively
determined to species.

The total number of specimens collected was
surprisingly low. Mid-June is typically a poor time of
year for many gilled mushroom species. Ideally,
inventories should take place from late July through
September at Great Falls and Turkey Run parks.
Surveys scheduled during this time could possibly
result in tripling the number of mushroom species
observed and collected.

The slime molds and fungi survey team collected
five species of slime molds in Great Falls Park
(GWMP, VA), including Arcyria denutata (L.) Wettst.

(Arcyriaceae), Lycogala epidenrum (L.) Fries
(Lycogalaceae), Fuligo septica (L.) Wiggers
(Physaraceae), Stemonitis Sfusca Roth.

(Stemonitidaceae), and Hemitrichia calyculata (Spreg.)
Farr (Trichiaceae).
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Table 3. Fungi (Mycotina) documented during the Potomac Gorge BioBlitz, 23-25 June 2006. GWMP=George Washington
Memorial Parkway, VA (GF=Great Falls Park; TR=Turkey Run Park); CHOH=Great Falls, C & O Canal National Historical

Park, MD.

ORDER

FAMILY

SPECIES

GWMP

TR

CHOH

Ascomycetes

Leotiaceae

Phaeocalicium polyporaceum (Nyl.) Tibell

Otideaceae

Scnrellitiia erinacens (Schwein.) Kuntze

Scmtellinia scrtellata (L..) Lambotte

Pezizaceae

Galiella rufa {(Schwein.) Nannf. & Korf

Xylariaceae

Ustulina deusta (Fr.) Petrak

S

X[

Xylaria hypoxylon (Linnaeus: Fries) Greville

Xylaria polvinorpha (Persoon: Merat.) Greville

Gastromycetes

Lycoperdaceae

Lycoperdon pyriforme Schaeff. :Pers.

Phallaceae

Dictyophora duplicata (Bosc.) E. Fischer

o]

Sclerodermataceae

Scleroderna citrinnm Pers.

Heterobasido-
mycetes

Auriculariaceae

Auricnlaria anricnla (L.) Underw.

Tremellaceae

Calocera cornea (Batsch) Fr.

Exidia aulba (Lloyd) Burt.

Tremella mesenterica Retz, Fr.

Tremellodendrou pallidum {Schwein.) Burt

Homobasido-
mycetes

Agaricaceae

Agaricns campestris L.

Amanitaceae

Awmanita lignophila Atkinson

Bolbitiaceae

Auanitopsis volvata var. elongata (Peck) Lloyd

Conocybe lactea (Lange) Metrod

E el Ll B B b s Bl B

Boletaceae

Boletus frarernus Peck

Boletus innixus Frost

Coprinaceae

Coprinus variegatus Peck

Corticiacae

Mernlius incarnatns Schweinitz

i[>

Crepidotaceae

Crepidotus applanarus (Pers.) P. Kumm.

B e e b

Pluteaceae

Plntens cervinus (Schaett. Fr.) P. Kumm.

Plureus pellitus (Fr.) P. Kumm.

Polyporaceae

Ceriporia spissa (Schwein.:I'r.) Rajchenb.

Daedaleopsis confragosa (Bolton: Fries) Schroet.

>

Gauoderma applanatnn (Pers. ) Pat.

>
A P[>

Laetiporns cincinnatns {Morgan) Burds, Banik, Volk

Lenzites betnlina (Fr.) Fr.

[

Phellinns gilvis (Schwein.) Pat.

b

Phellinms robiniae (Murrill) A. Ames

Polvporus mori (Pollini:Fries) Fries

[

Polvporns varins (Pers.) Fr.

Pycnoporuys cinnabariuns (Jacq.) Fr.

Trametes elegans (Spreng.:Fr.) Fr.

>

Trametes versicolor (L.) C.G. Lloyd

Trichaptum biformis (Fr.) Ryv.

Tyromyces chionens (Fr.) Karst.

S el sl bl el bl b

Russulaceae

Russula ochrophyila Peck

Russula subjfoetens Smith

[ [ <] 4

Russula vinacea Burlingham

> [

Schizophyllaceae

Schizophvilinn commune Fries

Stereun complicatumn (Fr.) Fries

Stereum ostrea (Schwein.:I'r.) Fries

Steveum striatum (Fr.) Fries

Xylvbolus frustulata (Persoon;Fries) Boidin

Stereaceae

Naematoloma fascicniare (Hudson:Fr.) Karst.

e I e

Strophariaceae

Avmillariella mella (Vahl :Fr.) Karst.

o] B ] e Ead el B

Tricholomataceae

Lentivms strigosus (Schwein.) Fr.

Marasmius rofula (Scop..Fr.) Fr.

Megacolllvbia plaryphylla (Pers. Fr.) Kotl. & Pouz.

>
|| >

Plenrotus osireatns (Jacq.:Fr.) Quél.

Xerula megalosporia (Clements) Redhead, Ginns & Shoemaker
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Fifty-five species of fungi were collected (Table 3).
One fungus species of particular interest was the blue
bolbitus (Bolbitus callistrus), a rare fungus that has
been collected previously at Great Falls Park; it was not
found during the survey. None of the species
encountered are listed as threatened, endangered, or
globally or state rare.

The slime mold and fungi team spent 6.5 hours in
the field, 1.5 hours on travel time, and 5 hours on
specimen identification and cataloging for a total of 13
hours (Table 25).

Mosses and liverworts

DorothyBelle Poli, Department of Biology,
Roanoke College, 211 College Lane, Salem, VA,
24153; poli@roanoke.edu

Bryophytes include the hornworts, liverworts, and
mosses, and represent a poorly known division of the
plant kingdom. Prior to the BioBlitz, the most recent
bryophyte survey of parks within the Potomac Gorge
was conducted over a five-year period by Dr. Charles
Davis and Mrs. Linda Davis (Davis & Davis, 2006);
both were members of the BioBlitz bryophyte team.
They had collected extensively in Great Falls Park
(GWMP, VA), identifying 29 families and 48 genera of
mosses and 17 families and 20 genera of liverworts. No
hornworts were found during their field surveys.

The bryophyte team sampled sites in Great Falls
Park (CHOH, MD) and Turkey Run Park (GWMP, VA)
including areas of disturbance, shade and high
moisture, rocks, fallen trees, and at the edges of the
waterways in order to locate a diversity of bryophytes
during the BioBlitz, Due to the small size of individual
bryophytes, the extensive terrain, and the small number
of volunteers on the team, the collections made during
the BioBlitz represented only a fraction of the species
that are probably found in Great Falls Park (CHOH,
MD). We focused on several potentially productive
habitats. As with the Davis & Davis (2006) study, no
hornworts were collected during the survey.

Of the 22 samples collected, 15 moss specimens and
both liverwort specimens were identified to species.
Four moss samples were determined to genus only,
while several other samples were unidentified due to
lack of sporophytic structures.

Season and environmental conditions were the
largest obstacles faced by the bryophyte team. In June,
most species are at the middle or end of their life cycle.
High rates of herbivory on the sporophytes during this
time by birds, deer, and other wildlife were also
impediments to the collection and identification of

bryophytes.

A better collection period for the hornworts,
liverworts, and mosses, would have been in early May
when the sporophytes are becoming mature and are
more abundant. Water availability is also higher during
this time of year, which supports healthier and more
productive bryophyte populations. We were surprised
not to find Polytrichum ohioense or Sphagnum sp.,
moss species that are known to be very common
elsewhere in Maryland. Nevertheless, three collections
made during the BioBlitz deserve special mention.
Haplohymenium  triste, Drepanocladus sp., and
Leucobryum glaucum appear to only be established in
the Maryland Great Falls Park (CHOH, MD), not the
Virginia Great Falls Park (GWMP, VA), suggesting
slight variation in habitat and/or pollution levels.

All identified species have a state ranking in
Maryland of S5, which suggests that these species are
demonstrably secure within the state. However, one
species, Anomodon minor, is not ranked, suggesting
that its presence in Maryland has not been previously
reported.  Globally, all species reported are
demonstrably secure, though they may be quite rare in
some areas, especially at the peripheries of their ranges.

The limited number of liverworts was unexpected to
us because they are quite numerous on the Virginia side
of the Potomac (Davis & Davis, 2006). The steep and
rocky riverbanks sampled by the team are generally less
hospitable to liverworts, which are normally found on
marshier banks like those found on the opposite side of
the river in the GWMP, VA, Liverworts vary greatly in
size and habitat. The two species found were small and
inconspicuous, occurring on or around other
bryophytes.

In spite of their close proximity to one another, the
brief survey conducted during the BioBlitz suggests
that it is very likely that Great Falls Park (CHOH, MD)
differs in habitat types and bryophyte species
composition when compared to Great Falls Park
(GWMP, VA) (Davis & Davis, 2006). Additional
bryophyte surveys in this and other regions of the
CHOH have been strongly encouraged and supported
previously by the NPS.

The bryophyte survey team collected or observed 21
species (Table 4). The team members were
DorothyBelle Poli (team leader), Michael J. Adkins,
Chris Carr, Charles and Linda Davis, and A. Ester
Sztein. The team contributed a combined total of 40
hours in the field (including preparation and travel
time), and 200 hours on specimen preparation and
identification (including data entry, report writing,
specimen transfer to NPS) for a grand total of 240 hours
(Table 25).
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Table 4. Bryophytes (Class Bryopsida) documented during the Potomac Gorge BioBlitz,
23-25 June 2006. All species were collected or observed at Great Falls Park (CHOH, MD).

ORDER FAMILY SPECIES
Hypnales Amblystegiaceae | Amblystegium varium (Hedw.) Lindb.
Campylium chrysophyllum (Brid.) J. Lange
Drepanocladus sp.
Brachytheciaceae | Bryoandersonia illecebra (Hedw.) Robins
Climaciaeceae Climacium americanum Brid.
Dicranaceae Dicranum sp.
Entodontaceae Entodon seductrix (Hedw.) C. Mull.
Hypnaceae Homomallivm adnatum (Hedw.) Broth
Isoptervgium puichellum (Hedw ) Jaeg. & Sauerb.
Leskeaceae Bryohaplocladinm microphviium (Hedw.) Wat. & Iwats.
Leucobryaceae Leucobryum albidium (Brid. Ex. P.-Beauv.) Lindb.
Leucobryum glaucum (Hedw.) Angstr.
Mniaceae Muium sp. 1
Munimm sp. 2
Thuidiaceae Anomodon minor (Hedw.) Furnr.
Haplohymenimn triste (Ces. Ex De Not.) Kindb.
Thuidiiun allenii Aust.
Thuidinm delicatulim (Hewd.) Schimp
Jungermanniales | Cephaloziaceae Cephaloziella rubella (sprice) Steph.
Odontoschisma protratum (Sw.) Trevis.
Polytrichiales Polytrichaceae Atrichum angustatum (Brid.) Bruch & Schimp.

Select botanicals

Gary P, Fleming, Virginia Department of
Conservation and Recreation, Division of Natural
Heritage, 217 Governor Street, Richmond, VA 23219;
Gary.Fleming@dcr.virginia.gov

The Potomac Gorge has long been recognized as a
site of great botanical diversity and has been intensively
documented by field collections for more than a century
(Ward, 1881; Hitchcock & Stanley, 1919; Hermann
1941, 1946, Shetler & Orli, 2000, 2002; Shetler et al.
2006). As of 1 June 2006, more than 900 vascular plant
taxa had been documented from Great Falls Park, VA,
both from historical specimens and more recent
collections (Steury et al., 2008).

Forty-five specimens representing 38 vascular plant
taxa were collected during the BioBlitz. These include:

22 taxa new to the Great Falls Park flora;

9 taxa previously known only from historical
collections;

7 replacements for lost,
questionably identified vouchers.

Thirty-one of the represented taxa were native and
seven were introduced. Two state-rare species were
collected. A complete list of taxa collected is provided
in Table 5.

photographic, or

The relatively small number of plant collections
made during the BioBlitz in part reflects the condition
of the Park’s flora in early summer. In this region, late
June typically constitutes a low ebb in the flowering
and fruiting of vascular plants, By this time, the
numerous spring geophytes and members of the family
Cyperaceae that peak from late April to early June have
evanesced or shed fruit. Likewise, late June falls before
a late-summer peak of activity that includes members of
several large families (e.g., Asteraceae, Poaceae) and a
host of species occurring on exposed river shores.
Nevertheless, for a one-day effort, the BioBlitz survey
was relatively successful in adding new taxa to an
already robust flora.

Most of the taxa new to Great Falls Park were
known elsewhere in the Potomac Gorge, or were
exotics that represent members of a weedy, dynamic
flora that inhabits the fertile and constantly flood-
disturbed river bottom.

The members of the botany survey team were Gary
Fleming (team leader), Cristol Fleming, Diane
Holsinger, and Betty Rosson. The team brought
extensive field experience in the Potomac Gorge to the
effort. Previous projects included a comprehensive
study of plant communities and vegetation ecology on
the Virginia side of the Gorge (G. Fleming), as well as
inventories of rare species in Great Falls Park and
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Table 5. Vascular plants (Kingdom Plantae) collected from Great Falls Park, VA during the 2006 Potomac Gorge BioBlitz.
Classification system follows Cronquist (1981); species nomenclature follows Wieboldt et al. (2007).

Class
Gymnosperma

Liliopsida

Magnoliopsida

Pteridophyta

Order
Coniferophyta

Arales

Cyperales
Cyperales
Cyperales
Cyperales

Liliales

Liliales
Aristolochiales
Asterales

Asterales

Capparales
Capparales
Caryophyllidae
Celastrales

Cornales

Dipsacales
Dipsacales
Ericales
Fabales
Fagales
Fagales
Geraniales
Juglandales
Lamiales

Polygonales

Polygonales
Primulales
Ranunculales
Ranunculales
Rhamnales
Rhamnales
Rhamnales
Rhamnales
Sapindales
Sapindales

Solanales

Family
Pinaceae

Aracecae
Poaceae
Poaceae
Poaceae
Poaceae

Liliaceae

Liliaceae
Aristolochiaceae
Asteraceae

Asteraceae

Brassicaceae
Brassicaceae
Caryophyllaceae
Celastraceae

Cornaceae

Caprifoliaceae
Caprifoliaceae
Ericaceae
Fabaceae
Betulaceae
Fagaceae
Oxalidaceae
Juglandaceae
Lamiaceae

Polygonaceae

Polygonaceae
Primulaceae
Ranunculaceae
Ranunculaceae
Vitaceae
Vitaceae
Vitaceae
Vitaceae
Aceraceae
Aceraceae

Cuscutaceae

Species / ssp. / var.

Pinus echinata Mill,

Arisaema dracontium (L..) Schott
Deschampsia flexuosa (L.) Trin. var. flexuosa

Elymus macgregorii Brooks & Campbell
Festuca arundinacea Schreb.

Glyceria striata (Lam.) A.S. Hitchc.
Maianthemum stellatum (L.) Link.

Uvularia sessilifolia L.
Aristolochia serpentaria L.
Eurybia schreberi (Nees) Nees

Hasteola suaveolens (L.) Pojark.

Brassica nigra (L.) W.D, Koch
Erysimum cheiranthoides L.
Silene latifolia Poir,

Enonymus alatus (Thunb.) Sieb.

Cornus amomum P.Mill. ssp. obliqua (Raf’)
J.S. Wilson
Symiphoricarpos orbiculatus Moench

Viburnum nudum L.

Vaccininm fuscatum Ait.

Desmodium rotundifolium DC.

Betula lenta 1.

Quercus muhlenbergii Engelm.

Oxalis stricta L.

Juglans nigra L.

Lycopus americanus Muhl. ex. W. Bart.

Rumex altissimus Wood

Rumex congomeratus Murt.
Lysimachia vulgaris L.

Thalictrum dioicum 1.

Thalictrum pubescens Pursh
Parthenocissus quinguefolia (L.) Plach.
Vitis aestivalis Michx. var. aestivalis
Vitis cinerea (Englem.) Millard

Vitis valpina L.

Acer nigrum Michx f.

Acer saccharum Marsh. var. saccharum

Cuscuta pentagona Engelm.

Polypodiophyta Dryopteridaceae Cystopteris protrusa (Weath.) Blasd.

Comments

Replacement for voucher of uncertain
identification

Replacement for photographic voucher
Last collected 1879

New park record; see Campbell (2000)
New park record

New park record

Replacement for photographic voucher;
state-rare
New park record; specimen vegetative

Last collected 1941; specimen vegetative
Last collected 1915; specimen vegetative

Last collected 1919; specimen vegetative;
state-rare
New park record

New park record
New park record
New park record

New park record

New park record

New park record

New park record

New park record; specimen vegetative
Last collected 1884

New park record

Last collected 1915

Replacement for lost voucher

New park record

Replacement for voucher of uncertain
identification

New park record; Fairfax Co. record
New park record

Last collected 1915; specimen vegetative
New park record

Replacement for lost voucher

Last collected 1941

New park record

Replacement for lost voucher

New park record

New park record

Last collected 1922

New park record
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Turkey Run Parks (GWMP, VA), and the CHOH, MD
(C. Fleming). The team contributed a combined total of
24 hours in the field (including preparation and travel
time), and 8 hours on specimen preparation and
identification (including report writing) for a grand total
of 32 hours (Table 25),

Triclad planarians

Arnold Norden, 112 Greenhill Road, Greenbelt, MD
20770; BNORDEN@dnr state. md.us

Aquatic planarians were sought in the CHOH,
specifically in and around the Great Falls Visitors
Center, and the canal for approximately one mile
downstream. To my knowledge, the only previous
survey within this region was conducted by Norden
(1978), who reported one species, Dugesia
dorotocephala (Woodworth), from Great Falls, but the
record was inadvertently omitted in Norden, et al.
(1992). The triclad planarian fauna of Plummers Island
(CHOH) was recently reviewed (Norden, 2008a).

Aquatic planarians were sampled at the following
two locations during the BioBlitz:

1. Carroll Branch and its tributaries in mature
deciduous forest just above the parking area at Great
Falls Park (CHOH, MD). Planarians were sought under
rocks and logs in the stream, and under sparse
accumulations of fallen deciduous leaves.

2. The C&O Canal from the Great Falls Visitor
Center to a point about 1 mile downstream. The canal is
filled with dense patches of Hydrilla, and there were
scattered patches of gravel and rock substrate, and
accumulations of fallen deciduous leaves.

Four species of triclad planarians (Order
Polycladida) were found within CHOH during the
BioBlitz. Each species is briefly discussed below.

Family Dugesidae

Dugesia tigrina (Girard). This is the most abundant
and widespread aquatic planarian in Maryland (Norden
et al., 1992). It occurs in a wide variety of relatively
clean freshwater habitats. Individuals were found in
masses of Hydrilla and in accumulations of leaf litter
and other detritus in the canal. It is also expected to
occur in quiet areas of the Potomac River.

Dugesia dorotocephala (Woodworth). This large
species was found in abundance in 1975 at a spring-fed
stream trickling down a steep rock face at Great Falls
(Norden, 1978). This site could not be relocated during
the BioBlitz survey. However, there is no reason to
believe that D. dorotocephala does not still inhabit
clean, cool high order tributaries of the Potomac River
within the park.

Family Planariidae

Phagocata gracilis (Leidy). This distinctive, large,
polypharyngeal species is easily recognized. It was
found in small numbers in Carroll Branch just above
the entry kiosk at the Great Falls Visitor Center.
Individuals were found under leaves and small rocks in
a clear stream running through mature deciduous forest.

Phagocata morgani (Stevens & Boring). This small,
unpigmented planarian is one of the typical invertebrate
inhabitants of clean springs west of the Fall Line in
Maryland. Small numbers were found under rocks
along with the much larger, darkly pigmented P.
gracilis in Carroll Creek.

Several additional species of aquatic triclad
planarians are expected to occur in the Great Falls
portion of the park. Cura foremani (Girard) is likely to
occur in tributary streams. Two vernal pool species,
Hymanella retenuova Castle and Phagocata velata
Stringer, are also expected; P. velata inhabits springs
during the late winter/early spring months. Both species
are found among fallen leaves at the bottom of vernal
pools.

Team leader Arnold Norden was the sole member of
the triclad planarian survey team. He contributed a
combined total of 7 hours in the field (including
preparation and travel time) and 6 hours on specimen
preparation and identification (including report writing)
for a grand total of 13 hours (Table 25).

Land snails

Amold Norden, 112 Greenhill Road, Greenbelt, MD
20770, BNORDEN@dnr.state.md.us

The terrestrial snail fauna of Great Falls Park
(CHOH, MD) and the GWMP, VA appear to be healthy
and diverse. Ken Hotopp (Hotopp & Evans, 2005)
conducted a survey of Great Falls Park (CHOH, MD)
and found 27 species. His vouchers are deposited in the
NPS collection at Turkey Run Park (fide B. Steury,
NPS, GWMP, VA). A review of the Plummers Island
(CHOH) fauna was published by Norden (2008b).

Four introduced taxa, all slugs, were observed,
including Arion hortensis complex, A. intermedius
(Normand), 4. subfuscus (Draparnaud), and Limax
maximus Linnaeus. Each of these species is widespread
throughout the region and is expected to occur in the
Potomac Gorge.

Two snail species found during the BioBlitz are
particularly worthy of note. Pomatiopsis lapidaria
(Say) is an infrequently collected species that has
previously been reported in Maryland from Anne
Arundel and Cecil counties, as well as the Eastern
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Shore (Hubricht, 1985). During the BioBlitz a
population was found around a vernal pool adjacent to a
stone retaining wall supporting the towpath trail, just
downstream of the Visitor Center at Great Falls Park
(CHOH, MD); this represents a new record for the park.
Another infrequently collected species, Punctum smithi
Morrison, was found under leaf litter in the same area
as P. lapidaria.

The land snail survey team recorded 35 species of

snails and two species of freshwater mussels (Table 6)
during the BioBlitz. The members of the survey team
were Arnold Norden (team leader), Tim Pearce,
Maureen Dougherty, Kim Harrell, Aydin Orstan,
Megan Paustian, Mary Travaglini, and Ralph Webb.
They contributed a combined total of 50 hours in the
field (including preparation and travel time) 20 hours
on specimen preparation and identification (including
report writing) for a grand total of 70 hours (Table 25).

Table 6. Snails (Mollusca, Gastropoda) and freshwater mussels (Mollusca, Bivalvia) documented during the
Potomac Gorge BioBlitz, 23-25 June 2006. C & O Canal National Historical Park, MD. Asterisks (*) denote

new records for the Potomac Gorge.

CLASS ORDER FAMILY SPECIES
Gastropoda | Archaeogastropoda Pomatiopsidae Pomatiopsis lapidaria (Say)*
Basommatophora Physidae Physa sp.
Neotaenioglossa Hydrobiidae Fontigens sp. probably bottimeri
Pleuroceridae Elimia virginica (Say)
Stylommatophora Arionidae Arion hortensis complex
Arion intermedius (Normand)*
Arion subfuscus (Drapamaud)
Cochlicopidae Cochlicopa lubrica (Muller)
Discidae Anguispira alternata (Say)
Anguispira fergusoni (Bland)
Gastrocoptidae Gastrocopta contracta (Say)
Gastrocopta pentodon (Say)
Striatura meridionalis (Pilsbry & Ferriss)
Ventridens ligera (Say)
Ventridens supressus (Say)
Zonitoides arboreus (Say)*
Haplotrematidae Haplotrema concavum (Say)
Helicodiscidae Helicodiscus parallelus (Say)*
Limacidae Deroceras nr; hirsutum
Limax maximus Linnaeus
Philomycidae nr. Megapallifera sp.
Philomycus carolinianus (Bosc)
Pisidiidae Musculinm partumeinm (Say)
nr. Pisidiunm sp.
Polygyridae Mesadon thryoidus (Say)
Stenotrema nr. hirsuta
Triodopsis juxtidens (Pilsbry)
Punctidae Punctum minutissimum (1. Lea)
Punctum smithi Morrison
Punctum vitreum H.B Baker*
Strobilopsidae Strobilops aeneus Pilsbry
Strobilops labyrinthica (Say)
Vitrinidae Hawaiia miniscnla (A. Binney)*
Zonitidae Glyphyalinia indentata complex
Glyphyalinia wheatleyi (Bland)
Bivalvia Unionoida Unionidae Unionidae sp.
Veneroida Corbiculidae Corbicula fluminea (Miller)
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Subterranean macroinvertebrates

Daniel J Feller, Maryland Department of Natural
Resources, Wildlife and Heritage Service, c/o
University of Maryland, Appalachian Laboratory, 301

Braddock Road Frostburg, MD 21532;
DFELLER@dnr.state.md.us
Subterrancan ~ macroinvertebrates (Crustacea,

Malacostraca; Mollusca, Gastropoda) were documented
in the Potomac Gorge as early as 1883 with the
discovery of the eyeless and unpigmented amphipod,
Stygobromus tenis potomacus (Holsinger) (Holsinger,
1976). Since then, additional collecting in Washington,
D.C. and the immediate surrounding areas of Maryland
and Virginia has revealed a rich diversity of species
within the sublerranean genus Stygobromus. The local
diversity of this subaquatic genus is surpassed in the
United States only by the Edwards Aquifer in Texas
(Feller, 1997a, b; Hobson, 1997; Culver & Sereg,
2004).

The Potomac Gorge Stygobromus fauna is
comprised primarily of three species on the Virginia
side, two of which also occur in Maryland. Other
groundwater-limited species include the Appalachian
spring snail (Fontigens bottimeri Walker) that is found
in both Maryland and Virginia, and a possibly
undescribed species of isopod (Caecidotea sp., Hobbsi
group) from Maryland.

Two general areas of seeps and springs were
selected for inventory during the BioBlitz (both in
CHOH, MD). These included the Glen Echo Quarry
(springs 1, 2, 3) and a previously unsurveyed area south
of Great Falls Tavern in the Gold Mine Tract. Glen
Echo Quarry springs were a high priority to obtain
additional specimens of the possibly undescribed
Caecidotea sp. based on a single example collected in
1996 and to further sample amphipod species.

The two Fontigens specimens collected during the
BioBlitz could not be positively verified to species due
to difficulty in observing the penis, but are almost
certainly F. bottimeri. Shell characteristics are
consistent with £. bottimeri and F. orolibas Hubricht,
but all previous records of this genus in Montgomery
Co., MD, surrounding counties, and in immediately
adjacent springs are assighed to F. bottimeri.
Furthermore, F. orolibas is known only from the Blue
Ridge and Ridge and Valley physiographic provinces,
whereas the type locality for F. bottimeri is in nearby
Glen Echo.

New site locality records for Stygobromus pizzinii
(Shoemaker), S. tenuis potomacus, and Fontigens (prob.
bottimeri) were documented during the BioBlitz, but all
were known previously to occur in the Potomac Gorge.

A single immature specimen of Caecitodea was
collected at Glen Echo Quarry spring. Additional
mature males of this lightly pigmented but otherwise
subterranean species were sought to aid species
identification and description, but to no avail,

The best time to sample for these organisms at
spring and seep emergences is typically in late winter to
early spring. The sampling effort during the BioBlitz

was therefore less than optimal due to lower
groundwater flow rates.
In Maryland, Stygobromus pizzinii is ranked

G2G4/S1, and S. tenuis potomacus G4T3T4Q/S3, while
Fontigens bottimeri is G2/S2. The only non-native
isopod observed at springs and seeps is the
terrestrial/semi-aquatic Haplothalmus danicus Budde-
Lund, a widespread species from Europe.

The subterranean macroinvertebrate survey team
collected or observed one snail (Table 6), three
amphipods, and three isopods (Table 7). The team
members were Daniel J. Feller (team leader) and
Jennifer A. Selfridge, who contributed a combined total
of 16 hours in the field (including preparation and
travel time) and 8 hours on specimen preparation and
identification (including data entry, report writing,
specimen transfer to NPS) for a grand total of 24 hours
(Table 25).

Crustaceans

Zachary Loughman, Schrader Environmental
Education Center, Wheeling, WV 26003 and Natural
History Research Specialist,West Liberty State College,
West Liberty, WV 26704, zloughman@westliberty.edu

Janet W. Reid, JWR Associates, 1100 Cherokee
Court, Martinsville, VA 24112 and Research Associate,
Virginia Museum of Natural History, Martinsville, VA
24112; jwrassociates@sitestar.net

Freshwater crustaceans have historically received
little attention in faunistic inventories throughout North
America (Thorp & Covich, 2001). Of the crustacean
groups likely to be present in the full range of
freshwater habitats, decapods, specifically crayfishes,
have received the most attention. The larger anostracans
(fairy, clam, and tadpole shrimps) of temporary water
bodies have also been well-studied in certain parts of
the continent. However, relatively little effort has
focused on micro-crustaceans, specifically copepods
(Williamson & Reid, 2001). During the Potomac Gorge
BioBlitz, Loughman focused on freshwater crayfishes
(Cambaridae), while Reid inventoried free-living
copepods in an effort to document species that inhabit
Great Falls Park (GWMP, VA).
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Table 7. Amphipods and isopods (Crustacea) documented during the Potomac Gorge BioBlitz, 23-25 June 2006 at
CHOH, MD. (GF=Great Falls Tavern; LF=Little Falls Tavern; RI=Rocky Islands).

ORDER FAMILY SPECIES GF LF RI
Amphipoda Crangonyctidae | Crangonyx shoemakeri (Hubricht & Mackin) X X
Stygobromus pizzinii (Shoemaker) X X
Stygobronuis tenuis (Smith) X
Isopoda Asellidae Caecidotea kenki (Bowman) X X
Cuaecidotea sp. (Hobbsi sp. group) X
Trichoniscidae Haplothalmus danicus Budde-Lunde X

Table 8. Sites sampled for crayfishes in Great Falls Park (GWMP, VA) during the Potomac Gorge BioBlitz, 23-25

June 2006.
Site Location Latitude | Longitude Habitat Type

1 Large eddy immediately adjacent to Clay Pond parking 39,0050 772555 Pot_omac River
lot Mainstem

5 Potomac River immediately below Georgetown 39 0067 77 9544 Pot_omac River
aqueduct Mainstem

3 | Potomac River Pool 150 meters upstream of aqueduct 39.008 77.2539 i/;)tpmac e

ainstem

4 Potomac River sm}e chann_el 0.2 mi south of Georgetown 39 0047 772588 | Potomac River Eddic
aqueduct along River Trail

5 | Confluence of Mine Run Branch/Potomac Canal 38.9997 77.2561 Canal

6 Potomac Canal 0.2 mi south of Mine Run 389992 779555 Canal
Branch/Potomac Canal confluence

7 Potomac Canal 0.4 mi south of Mine Run 38.9981 772546 Canal
Branch/Potomac Canal confluence

8 | Difficult Run at cross-country trails trail head 38.976 77.2448 Stream

9 Mine Run Branch plunge pool immediately upstream of 38 9992 779567 Second Order Stream
Park Rd. Culvert

10 | Mine Run Branch 0.2 mi upstream of Park Rd. Culvert 39.0000 772572 Second Order Stream
Mine Run Branch plunge pool immediately down

11 shrenm of Par’Rd. Culvert 38.9998 77.2565 Second Order Stream

12 Flr_st—order tributary to Mine Run Branch 0.2 mi east of 390033 779594 First Order Stream
Mine Run Branch

13 | Mine Run Branch pool immediately below River Trail 38.9997 77.2564 Second Order Stream

14 U{mgmed he.adwgter tributary on river trail 0.8 mi north 39 0086 772542 Headwater Siream
of River Trail trail head

15 | Bank of Clay Pond between Park Road and pond margin | 39.0007 77.2569 Bottom Land Forest

16 | Swamp trail adjacent to talus slope 38.9896 77.2542 | Bottom Land Forest

-

17 Stream fed Skunk Cabpage Swamp 0.2 mi from S 38 9862 77 9488 Bottom Land Forest
entrance to Swamp Trail

18 Stream fed Skunk Cabl?age Swamp adjacent to 2nd foot 38,9867 772517 | Bottom Land Forest
bridge along Swamp Trail

19 Unnamed tr}butary running under 2nd foot bridge along 389892 779517 Headwater Stream
Swamp Trail

20 Eé;fih alongside first parking area at Swamp Trail trail 389931 779531 Headwater Stream
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Crayfish results. Four species of crayfish were
collected from the Potomac Gorge (see photo on inside
back cover; Tables 8, 9). Two species, Cambarus
diogenes Girard and Orconectes virilis (Hagen) were
recorded in the park prior to the BioBlitz survey.
Cambarus bartonii (Fabricius) and Orconectes limosis
(Rafinesque) were also collected within the park’s
boundaries and represent new additions to the Potomac
Gorge crayfish fauna. Natural history observations and
potential conservation concerns are listed below for
each of the species observed during the BioBlitz.

Appalachian Brook Crayfish, Cambarus
(Cambarus) bartonii bartonii (Fabricius). Individuals
were collected from headwater and second order
streams throughout the park. Robust populations were
present in streams feeding “The Swamp”, Mine Run
Branch, and associated tributaries. An additional
individual was collected from the Potomac Canal at the
confluence of Mine Run Branch. In headwater
situations, C. bartonii burrows were present in stream
banks and throughout stream substrates. Lotic habitats
with a mixed gravel/cobble substrate, mesophytic
canopy, and abundance of slab boulders supported the
largest populations of this crayfish.

Appalachian brook crayfishes are likely to inhabit
the Potomac Canal in limited numbers during active
hydroperiods. Their population probably recedes into
Mine Run Branch during periods of drawdown. This
species requires highly oxygenated water across its
range. The eutrophic nature of the Potomac Canal and
Potomac River upstream of the aqueduct adjacent to the
park likely represent environmental stressors not
conducive to the success of C. bartonii populations
(Crocker & Bar, 1968; Hobbs, 1981; Jezerinac et al.,
1995).

Northern Crayfish, Orconectes virilis (Hagen). This
species is a highly successful competitor and its
presence is very likely a detriment to C. bartonii. As a
result, O. virilis represents an important source of
imperilment for the Appalachian brook crayfish in this
and other habitats where the two initially coexist. This
competitive exclusion was exemplified by observations
of a population of C. bartonii in Mine Run Branch. The
main park road where the stream is directed through a
culvert running underneath the road divides its
population with that of O. virilis. Only one individual
of C. bartonii was collected in the Mine Run Branch
from the downstream culvert plunge pool to the
confluence with Potomac Canal. In this same stream
reach, O. virilis now lives in habitats once likely
occupied by C. bartonii. Stream reaches upstream of
the culvert were dominated by C. bartonii; only one O.
virilis was observed in the same area. This individual
had been partially consumed, and possibly relocated

there by a predator.

Spiny-cheeked Crayfish, Orconectes (Faxonius)
limosus (Rafinesque) were collected in the Potomac
River mainstem and Difficult Run. Potomac River
populations were limited to eddies and littoral zones.
No individuals were collected from the stream channel;
further investigations are warranted to determine if they
utilize channel habitats. Only one specimen was
collected from Difficult Run, which was flooding
during the survey, thus making sampling of this stream
both difficult and dangerous; the low sample size
should not be interpreted as low population size. Future
collecting efforts on this stream are required to
determine the extent of the O. limosus population.
Difficult Run’s course of sandy substrate is typical
habitat for this crayfish and further sampling may
reveal large populations in this stream and its associated
watershed.

Orconectes limosus 1s native to the region and is
known historically to inhabit shallow pools and runs
with moderate to no current, sandy substrates,
decreased macrophyte growth, and more extreme daily
temperature fluctuations (Meredith & Schwartz, 1960).
Within the Potomac River and elsewhere, this species is
currently undergoing extirpation due to competitive
exclusion by O. virilis (see Schwartz et al., 1963).
Stream microhabitats (pools and runs) historically
occupied by O. limosus are now occupied exclusively
by O. virilis. During the BioBlitz, it was observed that
habitats typically favored by O. limosus were utilized
by increased numbers of juvenile O. virilis. By
occupying these habitats, the juveniles were able to
mature by avoiding prime microhabitats occupied by
large adult O, virilis,

Devil Crayfish, Cambarus (Lacnunicambarus)
diogenes (Girard). The devil crayfish is a burrowing
species that lives in all aquatic habitats within the park
except the Potomac River mainstem. Though found
primarily in lotic habitats, C. diogenes also occurs in
some lentic situations in the myriad of ephemeral
wetlands throughout the park. Robust populations were
present surrounding Clay Pond and in the banks of
Mine Run Branch. A thriving population is present in
“The Swamp”, an ephemeral wetland system dominated
by skunk cabbage, Symplocarpus foetidus (Linnaeus)
and red maple, Acer rubrum Linnacus. This crayfish is
also present in sub-optimal habitats such as the lawn
around the Visitor Center and the main picnic areas
within the patk. The burrows of C. diogenes consist of a
central shaft 0.2-0.7 m deep ending in an enlarged
resting chamber. Radiating from the bottom of the
chamber are 1-4 ancillary tunnels extending an
additional 0.3-0.7 m. Standing water was present in all
successfully excavated burrows. Seventy-six percent of
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Table 9. Crayfish morphometrics and site information collected in Great Falls Park (GWMP, VA) during the Potomac Gorge
BioBlitz, 23-25 June 2006. Carapace length (CPL) is in millimeters. Form I male (IM), Form II male (1IM), and female (F) data

are presented. Site numbers as in Table 8. * = Species previously unrecorded in the park; ** = invasive species.

Species N Demographics CPL Range Mean CPL Sites
Cambarus bartonii* 25 141IM, 1IM, 10 F 10.5-36.8 23.4 5,9,10,12,13, 14,16, 17, 18, 19, 20
Cambarus diogenes 8 31IM,5F 28.6—-47.1 36.4 14,15,16,17, 18
Orconectes limosus* 5 41IM, 1F 3.8-319 237 2,8
Orconectes virilis** 53 301IM, 1IM, 21 F 9.7-514 30.3 1,2,3,4,5,6,7,11,12,13

burrows excavated with crayfish had chimneys.

One burrow excavated at Site 17 (Table §) was
occupied by a female and 50+ neonates. The resting
chamber of the burrow contained detritus composed of
Acer leaves in various stages of decay, with the leaves
showing evidence of mastication by the neonates.
Given the carapace lengths of the neonates, it is likely
that egg extrusion within this population occurs in late
winter or early spring. This matches similar extrusion
dates for lacunicambarid crayfishes across eastern
North America (Hobbs, 1981; Jezerinac et al., 19953;
Taylor & Schuster, 2005). Previous research on this
species in the region included an analysis of abiotic
conditions within burrows on Theodore Roosevelt
Island (Grow & Merchant, 1980).

Crayfish discussion. The crayfish fauna of the
Potomac Gorge surveyed during the BioBlitz is not
speciose and consists of three native and one invasive
species. This is to be expected given the distance of the
Gorge’s ecoregion from the Southern Appalachians
where crayfish diversity reaches its peak in North
America (Taylor et al., 1996). The native crayfish fauna
of the Potomac Gorge consists of O. limosus occupying
the Potomac River mainstem and large streams, C.
bartonii inhabiting headwater and second order
streams, and C. diogenes fulfilling the primary
burrower niche (see Norden, 2008c). This species
assemblage and associated habitat preferences are
homogeneous throughout the Coastal Plain and
Piedmont ecoregions from New York south through
northern Virginia (Crocker, 1979).

Virile crayfish (O. virilis) demonstrated high
microhabitat plasticity and were collected in all lotic
environments. Robust populations were present in the
Potomac River, Potomac Canal, and Mine Run Branch
downstream of the main park road culvert. Individuals
took cover beneath slab boulders and various types of
debris on the bottom of the Potomac River, whereas
macrophyte beds were the preferred microhabitat in the
Potomac Canal, Mine Run Branch populations used
boulders, crevices on stream bottoms, and detritus beds
in pool thalwegs as retreats, Antagonistic interactions
were observed between large conspecific males over
burrows in Mine Run Branch, indicating a degree of
territoriality among adult males.

Orconectes virilis, native to the Midwest, represents
a serious threat to the native species of crayfish in the
Potomac Gorge, especially C. bartonii and O. limosus,
by occupying preferred microhabitats in streams and
forcing native crayfishes into exposed microhabitats
(see Hobbs et al., 1989; Lodge et al., 2000a, b). Under
these suboptimal conditions native crayfishes are
exposed to higher predation rates by fish and other
environmental stressors (Capelli & Munjal, 1982).
Additionally, invasive orconectids are known to
interbreed with native orconectids producing hybrid
swarms (Butler, 1988). Future investigations should
focus on this phenomenon within the Potomac Gorge to
determine if this is also a potential source of
imperilment.

Previous work in the Patasco River, Maryland,
demonstrated the success of O. virilis in extirpating O.
limosus (Schwartz et al., 1963). Cambarus bartonii
populations will likely only be impacted in confluences
of creeks with the Potomac River because of their
secondary burrower life history traits and the reluctance
of O. virilis to invade headwater streams (Hobbs,
1981). Headwater populations of C. bartonii represent
potential stock for reintroduction of this species in
waters where they have been extirpated by O. virilis,
assuming that populations of the latter can be controlled
or eliminated in some way. Unfortunately, no adequate
control methods have been devised to halt the
expansion of invasive crayfishes throughout watersheds
(Lodge et al., 2000a, b).

Future survey efforts should focus on determining
the true extent and nature of O. virilis within the
Potomac Gorge, surveying for additional species not
found during the BioBlitz, and monitoring and
managing of the imperiled O. limosus. In other parts of
its range, O. limosus is being extirpated at an
accelerated pace due to competition with O. virilis and
there is no reason to think that this phenomenon is not
occurring in Great Falls Park. The headwaters of
Difficult Run appear to be a naturally protected
refugium blocking the expansion of O. virilis. The
park’s burrowing crayfish populations appear to be
stable. As long as “The Swamp” remains undisturbed
and intact, C. diogenes will continue to thrive within
the park’s margins.
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The Louisiana red crayfish, Procambarus clarkii
(Girard), commonly raised in aquaculture, is an
important invasive species throughout the United
States, and is very likely to reside within Great Falls
Park (GWMP, VA) (Hobbs et al, 1989). Recent
investigations in Maryland and Virginia have
documented the escape of this species from controlled
situations (J. Kilian, MDNR, pers. comm,). Currently,
P. clarkii has been documented in the Potomac River
mainstem and tributaries throughout the Chesapeake
Bay Lowlands. Future survey efforts in the park for this
invasive species should focus on the Potomac River
mainstem below the Falls. Surveys should also be
performed in the CHOH, Maryland to determime if
populations are present there. Studies on fish indicate
that it is likely that the canal would be utilized by these
invasive crayfishes as a corridor given its lentic,
slough-like nature (Starnes, 2002).

The digger crayfish, Fallicambarus fodiens (Cottle)
(formally known as F. whleri [Faxon]), is present
throughout the Chesapeake Bay lowlands and Atlantic
Coastal Plain ecoregions. Given the close proximity of
Great Falls Park to these ecoregions, insular
populations may exist in the Potomac Gorge (B.
Norden, MDNR, pers. comm.). This native species 1S a
primary burrower and should occur in “The Swamp”

and other bottomland environments.

Three additional species of Procambarus potentially
inhabit the park. Procambarus acutus Girard, or White
River crayfish, is a secondary burrower associated with
wetland sloughs, ponds, and slow-moving streams
(Page, 1985; Taylor & Schuster, 2005), This species is
present in similar habitats surrounding the park and
potentially resides within its borders. Future surveys for
this native species should focus on wetlands and
ephemeral lentic situations. A closely related species
with similar habitat requirements, the Southern White
River crayfish (P. zonangulus), was recently discovered
residing in several wetlands surrounding the greater
Washington, DC area in Maryland (J. Kilian, MDNR.
pers. comm.). This species is virtually identical to P.
acutus; distinguishing these two species is difficult.

Copepod results. Twenty species of copepods were
found in the samples collected on 23 June (Tables 10,
11). There are no prior records of copepods from Great
Falls Park (GWMP, VA), but a review of the Plummers
Island fauna was published by Wyngaard & Reid
(2008). Brief comments on the local natural history and
distribution of each species follows. Further
information for many of the species is found in the
compendium of Hudson & Lesko (2003).

Table 10. Sites sampled for copepods (Crustacea) in Great Falls Park (GWMP, VA) during the Potomac Gorge

BioBlitz, 23 June 2006.

Site Location

Habitat Type

1 Clay Pond, plankton, 39° 00' 04"N, 77° 15' 25"W

Permanent Pond

38° 59 56"N, 77° 15' 23"W

2 Clay Pond, mud at edge, 39° 00' 03"N, 77° 15' 25"W Permanent Pond

3 Clay Pond, damp moss on dead tree limbs just above waterline, 39° 00' 03"N, 77° 15' 25"W Bottomland Forest
4 Patowmack Canal near north parking lot, plankton, 38° 59' 57"N, 77° 15' 19"W Canal

5) Culvert entering PatowmacFCanal near north parkiné lot [no éopepods] Canal

6 Slough depression west of path north of Clay Pond [no copepods] Bottomland Forest
7 Moss on ground beside same slough depression, 39° 00' 20"N, 77° 15' 20"W Bottomland Forest
g Boggy depression with skunk cabbage, just west of north parking lot, wet soil, Bottomland Forest

9 Mine Run, hole dug in sand and gravel bar in streambed, 38° 59' 59"N, 77° 15' 30"W

Second Order Stream

10 | Seep GRFA2 entering Mine Run, upper cm of sandy bed, 38° 59' 59"N, 77° 15' 28"W

First-order Seep

11 Seep GRFA2 entering Mine Run, muddy soil, 38° 59' 59"N, 77° 15' 28"W

First-order Seep

12 Seep GRFA2 entering Mine Run, moss, 38° 59' 59"N, 77° 15' 28"W

First-order Seep

13 | Seep GRFA4 crossing Swamp Trail, wet leaves in tiny leaf dam, 38° 59' 18"N, 77° 15' 12"W

First-order Seep
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Osphranticum labronectum S.A. Forbes. This large,
brownish to steel-gray species is the only calanoid that
occurred in the samples. It 1s widespread in North
America from central Canada to Central America,
inhabiting mainly temporary waters but sometimes
occurring in shallow, permanent lakes and swamps. A
large population was found in a temporary pool on the
Chain Bridge Flats (CHOH, MD) during the 1997
BioBlitz (Reid, 1997). In Virginia, it has been found in
Lee and Charlotte counties, Chesapeake and Suffolk
cities, and also in Black Pond in Great Falls Park in
Fairfax County (Reid, unpub. data).

Acanthocyclops einslei Mirabdullayev & Defaye.
This species is perhaps the most interesting find of the
BioBlitz. It is a recently described morph of the
taxonomically confusing and controversial vernalis-
robustus group. Its authors reported it from France,
Sumatra, Canada (Ontario), and Lake Erie on the New
York side (Mirabdullayev & Defaye, 2004). This is the
first record in Virginia, although existing collections
need to be reexamined.

Ectocyclops phaleratus (Koch) is a small species
that creeps along bottom sediments and the surface of
water plants, mostly in ponds, sloughs, and bogs. It is
supposedly cosmopolitan, with records from nearly
every continent, and is widespread in Virginia (Reid,
unpub. data).

Eucyclops agilis (Koch) and E. conrowae Reid are
both small, primarily benthic species that are
widespread in both North America and in Virginia
(Reid, unpub. data). They are found in a wide range of
stillwater habitats, from lakeshores to small creeks and
seeps.

Macrocyclops albidus (Jurine) is a cosmopolitan
inhabitant of lakes, ponds, and smaller lentic
waterbodies. It thrives in eutrophic conditions. It is the
most commonly found species in Virginia (Reid,
unpub. data).

Mesocyclops americanus Dussart occurs in small,
permanent or ephemeral ponds in central and eastern
North America, from southeastern Canada to the
Florida Everglades. This is the fourth record in
Virginia, where it has been found mainly on the Coastal
Plain (Reid, unpub. data).

Paracyclops chiltoni (Thomson) is one of the few
species of the genus that is considered truly
cosmopolitan (Karaytug, 1999). Many records of its
similar congener, P. fimbriatus (Fischer), in North
America undoubtedly refer to this species. Paracyclops
chiltoni is extremely common in Virginia, where it is a
typical inhabitant of small ponds, seeps, and bogs
(Reid, unpub. data).

Paracyclops poppei (Rehberg), like its congener P.
chiltoni, is considered to be cosmopolitan (Karaytug,

1999). Collections in Virginia, where it is widespread,
indicate that this species is somewhat more likely to be
found in tiny pools, sloughs, seeps, bogs, and wet soil.

Tropocyclops prasinus mexicanus Kiefer is one of
the most common, smaller-sized zooplankters in natural
lakes and impoundments across North America. Its
occasional presence in streams is probably a result of
washing from upstream lentic waterbodies. It is present
throughout Virginia (Reid, unpub. data).

Attheyella  (Neomrazekiella) illinoisensis (S.A.
Forbes) is another species that is widespread in North
America. It is the most typical inhabitant of muddy
seeps and lake margins in Virginia (Reid, unpub. data).

Bryocamptus (Bryocamptus) zschokkei (Schmeil) is
a small (length ~0.5 mm), widespread, and extremely
common harpacticoid that is circumboreal and common
in Arctic, boreal, and temperate regions. In southern
Virginia, it is restricted to the upper Piedmont, Blue
Ridge, and Valley and Ridge provinces; in northern
Virginia, it occurs occasionally in the lower Piedmont
in the vicinity of Washington, DC (Reid, unpub. data):

All of the species of Bryocamptus live in springs
and in moist situations such as moss and wet soils.
Most species in the genus prefer cold waters.
Bryocamptus (Bryocamptus) zschokkei alleganiensis
Coker is a small subspecies with almost the same
distribution as B. zschokkei zschokkei, except that it is
found somewhat farther east in the central Virginia
Piedmont (Reid, unpub. data).

Bryocamprus (Bryocamptus) sp. (hutchinsoni group,
Virginia variation described by Carter, 1944) is a
morph known previously from the vicinity of Mountain
Lake that Carter attributed to a variation of B. (B.)
hutchinsoni Kiefer, Later workers have considered that
species of the genus Bryocamptus are “variable,” but
this concept has been tested in very few species. This
particular morph has been found in a few locations in
the central Virginia Piedmont, and even in the Coastal
Plain near Richmond (Reid, unpub. data).

Bryocamptus (Bryocamptus) sp. of the hutchinsoni
group is another morph that does not agree with any
previously described taxa.

Bryocamptus (Limocamptus) morrisoni elegans
(Chappuis) is a relatively rare species known from very
few locations in the eastern US. This is only the third
record in Virginia, where it occurs also in Montgomery
and Pittsylvania counties (Reid, unpub. data).

Bryocamptus (Limocamptus) nivalis (Willey) is
relatively common in thée Blue Ridge and upper
Piedmont provinces (Reid, unpub. data), but its
presence in Virginia has never been published.

Elaphoidella bidens (Schmeil) is a weedy species,
common in disturbed locations and especially
organically enriched waters. It develops large
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populations in such habitats throughout Virginia (Reid,
unpub. data). 1t does not closely resemble any other
North American species, and may have been introduced
onto this continent.

Moraria lanurentica Willey, a member of a typically
boreal genus, occurs in Virginia from the Valley and
Ridge to the Coastal Plain provinces.

Phyllognathopus viguieri (Maupas) is the most
“semiterrestrial” of all of the copepod species found
during the BioBlitz. It is found in lake-bottom
sediments, but more typically occurs among wet leaves,
damp moss, and seeps. It occurs in these habitats all
across Virginia (Reid, unpub. data).

Copepod discussion. As with the crayfishes, the
assemblage of copepods observed during the BioBlitz is
typical for the region and the kinds of habitats that were
sampled. As usual, most of the species occur not in the
plankton of open waters, but rather are associated with
bottom sediments of open bodies of water, and various

kinds of saturated to moist, semiterrestrial substrates.
The prominence of members of the harpacticoid genus
Bryocamptus is typical for such habitats.

Certainly this collection did not reveal all of the
species that may be present in Great Falls Park. One
potential habitat that was not thoroughly investigated is
the sandy interstitial, “hyporheic” sediments of seeps
and creeks. Furthermore, many species, especially those
of ephemeral surface waterbodies, but also those of
springs and seeps, are seasonal and may appear and
disappear again within the span of a few weeks.
Nevertheless, it is apparent that the Park harbors a wide
array of subhabitats and a reasonable copepod fauna,
including a few such as Mesocyclops americanus and
Bryocamptus  morrisoni  elegans  that, although
widespread, are not often collected. The record of
Acanthocyclops einslei is also rather surprising, and
valuable, extending as it does the known distribution of
this morph into Virginia.

Table 11. Copepod species collected in Great Falls Park (GWMP, VA) during the
Potomac Gorge BioBlitz, 23-25 June 2006. None of the species was previously

recorded in the park.

SPECIES SITES*
Osphranticum labronectum S. A. Forbes 1
Acanthocyclops einslei Mirabdullayev & Defaye 2,8
Ectocyclops phaleratus (Koch) 2,8
Eucyclops agilis (Koch) 2
Eucyclops conrowae Reid 2
Macrocyclops albidus (Jurine) 2
Mesocyclops americanus Dussart 1
Paracyclops chiltoni (Thomson) 2,3,8, 11
Paracyclops poppei (Rehberg) 3,8
Tropocyclops prasinus mexicanus Kiefer 2,4
Attheyella (Neomrazekiella) illinoisensis (S. A. Forbes) 9,10
Bryocamptus (Bryocamptus) zschokkei (Schmeil, 1893) 10
Bryocamptus (Bryocamptus) zschokkei alleganiensis Coker 7,12, 13
Bryocamptus (Brvocamptus) sp. (hutchinsoni group) 3
Bryocamptus (Bryocaniptus) sp. (hutchinsoni group, another morph) 8
Bryocamptus (Limocaniptus) morrisoni elegans (Chappuis) 12
Bryocaniptus (Limocamptus) nivalis (Willey,) 9,11
Elaphoidella bidens (Schmeil ** 8
Moraria laurentica Willey 12
Phyllognathopus viguieri (Maupas) 7,12

* See Table 10 for collection sites.
**Probably an invasive species.
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Management practices for copepods should include
avoiding the use of molt-inhibiting insecticides, and
preventing silting and contamination by oils and other
pollutants. Maintaining the natural forest cover over
woodland pools is essential. Alterations to natural
drainage patterns should be avoided.

Four species of crayfish and 20 species of copepods
(Table 11) were recorded during the BioBlitz, None of
the species encountered are listed as threatened,
endangered, or globally or state rare.

The members of the crustacean survey team were
Zachary Loughman (team leader), Janet Reid, Alex
Kim, Laura Kimpel, Kathy Loughman, Stephanie
Nelson, Tabitha Viner, and Christopher Vopal.
Estimates of the total number of hours spent in the
field, and specimen preparation and identification were
not available.

Arachnids

Barbara J. Abraham, Department of Biological
Sciences, Hampton University, Hampton, VA 23668;
BARBARA ABRAHAM@hamptonu.edu

According to Brent Steury, Supervisory Biologist at
Turkey Run Park (GWMP, VA), as well as a literature
search, no previous work by amateur or professional
workers has been conducted specifically on the
arachnids of the Potomac Gorge region. However,
many spiders have been collected in the Washington,
DC area over the years and those results have appeared
in monographs of individual families and genera and
published in a wide variety of scientific journals,

The timing of the BioBlitz was not particularly
favorable for arachnid collecting. Many species of
spiders are immature in early summer and thus more
difficult to identify. We did not find as many species as
expected, perhaps at least partly due to the heavy visitor
use of the park. Many of the species found are
widespread in disturbed areas.

Most of the team members had no prior field
experience conducting arachnid surveys. As a result,
the team remained together in the field, sampling only
Great Falls Park (GWMP, VA). This limited our
geographical coverage and the amount of time we could
collect and identify specimens in the field.

A total of 45 species of spiders and other arachnids
were recorded during the BioBlitz, including four
unidentified species each of harvestmen (Opiliones) and
pseudoscorpions (Pseudoscorpiones) that are not listed
in Table 12. Ticks and mites were not identified nor are
they included in the species count. None of the species

encountered are listed as threatened, endangered, or
globally or state rare. All of the species collected were
indigenous to the region.

The members of the Arachnid survey team were
Barbara Abraham (team leader), James Forbes, Carolyn
Marks, Peter Munroe, Sarah Abboud, Gerard Gomes,
and Colin Funaro, Jr. They contributed a combined total
of 96 hours in the field (including travel time), and 40
hours on specimen preparation and identification
(including data entry, report writing, and specimen
transfer to NPS) for a grand total of 136 hours (Table
25).

Dragonflies and damselflies

Richard L. Orr, 5215 Durham Rd. - East, Columbia,
MD 21044; Odonata457(@comcast.net

Unlike most other arthropod groups in the Potomac
Gorge, the dragonflies and damselflies have been
surveyed several times over the past century. Orr
(2005) provided the most recent and complete survey of
the region, which includes all of the historical data.

During the 2006 Potomac Gorge BioBlitz, all of the
odonates encountered were identified either by
observed or collected adults or cast larval skins
(exuviae). No fieldwork was undertaken on 25 June due
to heavy rains.

Forty-six species of dragonflies and damselflies
were recorded during the BioBlitz (Table 13), all of
which are native to the region. None are listed as
threatened, endangered, or globally rare, However, six
species are of special interest in the District of
Columbia, Maryland, and Virginia, including Argia
sedula (Hagen) (MD-S3 natural heritage rank),
Enallagma  traviatum Selys (MD-S3), Tachopteryx
thoreyi (Hagen) (DC-concern, MD-S2), Erpetogomphus
designatus (Hagen) (MD-S2), Gomphus fraternus (Say)
(MD-S2, VA-S2), Neurocordulia obsoleta (Say) (DC-
concern, MD-S3), and Neuwrocordulia yamaskanensis
(Provancher) (MD-S2, VA-S2).

The members of the Odonata survey team were
Richard Orr (team leader), Michael Bean, Paul Bedell,
Ken Clayton, Cathy and Angela Hutto, ZoAnn
Lapinsky, Susan Muller, Steve, Tim, and Ben Roble,
Charles and Karen Sheffield, Bob and Jo Solem, Ashley
and Kate Traut, and June Tveekrem. They contributed a
combined total of 242 hours in the field (including
preparation and travel time) and 25 hours on specimen
preparation and identification (including data entry,
report writing, specimen transfer to NPS) for a grand
total of 267 hours (Table 25).
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Table 12. Spiders (Arachnida) documented during the Potomac Gorge BioBlitz, 23-25 June 2006. GWMP=George
Washington Memorial Parkway, VA (GF=Great Falls Park; TR=Turkey Run Park), CHOH=C & O Canal National
Historical Park, MD (CB=Chain Bridge Flats; GF=Great Falls Park; P1*= near Plummers Island).

GWMP CHOH

FAMILY SPECIES
TR CB GF PI*

Agelenidae Agelenopsis poss. kastoni (Walckenaer)

Araneidae Acacesia hamata (Hentz) X

Mangora maculata (Keyserling)

Metepeira labyrinthea (Hentz)

| <]

Micrathena gracilis (Walckenaer)

Neoscona arabesca (Walckenaer)

e

Neoscona domicilorum (Hentz)

Neoscona prob. arabesca (Walckenaer)

Verrucosa arenata (Walckenaer)

Corinnidae Castiarneira variata Gertsch

Linyphiidae Frontinella communis (Hentz)

Lycosidae Allocosa funerea (Hentz)

i El Bl B bl ke
>~

Pardosa milvina (Hentz)

< |

Rabidosa rabida (Walckenaer)

Schizocosa ocreata (Hentz)

Oxyopidae Oxyopes aglossus Chamberlin

Oxvopes salticus Hentz

Pisauridae Doloniedes prob. scriptus Hentz

Dolomedes scriptus Hentz

Dolomedes striatus Giebel (or triton)

Dolomedes vittatns Walckenaer

Pisaurina prob. mira (Walckenaer)

i e o Bt I k] e P

Salticidae Habrocestunt pulex (Hentz)

Habronattus coecatus (Hentz) X

Habronattus poss. decorus (Blackwall) X

Phidippus princeps (Peckham & Peckham)

Phidippus sp.

<<

Thiodina sylvana (Hentz)

Zygoballus riifipes Peckham & Peckham

e

Tetragnathidae Leucange venusta (Walckenaer)

Tetragnatha elongata Walckenaer

Theridiidae Anelosimus studiosus (Hentz)

Faiditus cancellatus (Hentz)

Parasteatoda tepidariorum (C.L. Koch)

ikl el bl bl

Theridiosomatidae Theridiosoma gemmosnm (L. Koch)

Thomisidae Misumenops oblongus (Keyserling) X

=

Xysticus fraternus Banks
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Table 13. Dragonflies and damselflies (Odonata) documented during the Potomac Gorge BioBlitz, 23-25 June 2006.
GWMP=George Washington Memorial Parkway, VA (GF=Great Falls Park; Chain Bridge Flats); CHOH=C & O
Canal National Historical Park, MD (CR=Carderock,; GF=Great Falls Park).

GWMP CHOH

FAMILY SPECIES CR

Calopterygidae Calopteryx maculata (Beauvois)
Hetaerina americana (Fabricius)

X
X

Lestidae Lestes inaequalis Walsh
Lestes rectangularis Say

Coenagrionidae | Argia apicalis (Say)

Argia fumipennis (Hagen)
Argia moesta (Hagen)

Argia sedula (Hagen)

Argia tibialis (Rambur)

Argia translata Hagen in Selys
Enallagma basidens (Calvert)
Enallagma civile (Hagen)
Enallagma exsulans (Hagen)
Enallagma geminatum Kellicott
Enallagma signatum (Hagen)
Enallagma traviatum Selys
Ischnura kellicotti Williamson
Ischnura posita (Hagen)
Ischnura verticalis (Selys)
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Petaluridae Tachoptervx thoreyi (Hagen)

| PR <
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Acshnidae Anax junius (Drury)

Basiaeschna janata (Say)

Boveria vinosa (Say)

Epiaeschna heros (Fabricius)
Nasiaeschna pentacantha (Rambur)

S ltelte

Gomphidae Dromogomphus spinosus Selys
Erpetogomphus designatus Hagen
Gomphus fraternus (Say)
Gomphus vastus Walsh

Hagenius brevistylus Selys
Stylurus spiniceps (Walsh)

P B P P

o

Macromiidae Macromia illinoiensis Walsh

Corduliidae Epitheca princeps (Hagen)
Neurocordulia obsoleta (Say)
Neurocordulia yamaskanensis (Provancher)

el bt Bl Bl B B

Libellulidae Erythemis simplicicollis (Say)
Libellula cyanea Fabricius
Libellula incesta Hagen
Libellula luctuosa Burmeister
Libellula lvdia (Drury)
Libellula needhami Westfall
Libellula pulchella Drury
Libellula vibrans Fabricius
Pachydiplax longipennis (Burmeister)
Perithemis tenera (Say)
Tramea carolina Linnaeus

|
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Mayflies, stoneflies,
caddisflies, and neuropteroids

Oliver S. Flint, Jr.,, Department of Systematic

Biology - Entomology, NHB-187, Smithsonian
Institution, Washington, DC 20560-0187,;
FLINTO@si.edu

Over the last few years, surveys of mayflies,
stoneflies, caddisflies, and lacewings and their relatives
have been undertaken on Plummers Island (CHOH,
MD) (Flint, 2008a, c¢) and in Great Falls and Turkey
Run Parks (GWMP, VA). As a result, the fauna of
the Potomac Gorge has become fairly well known;
there were no surprises in the species tallied at the
BioBlitz.

In general, the BioBlitz coincided with the high
season for these insect orders. In spite of the good
numbers of individuals, there were many species in all
groups that, with emergence times typically earlier or
later in the year, were apparently missed during the
event. The heavy rains caused problems with the

daytime net collections and the high waters made it
difficult or impossible to get into many streams. The
weather did not prevent these insects from being lured
into light traps at might.

Light trapping produced the bulk of the specimens
gathered during the BioBlitz. A total of 58 species was
recorded, including seven mayflies (Ephemeroptera),
five stoneflies (Plecoptera), four neuropterans (one
lacewing, two antlions, one spongillafly; Neuroptera),
and 42 species of caddisflies (Trichoptera) (Tables 14,
15). Of the seven species of mayflies, only five were
readily identifiable to species. All of the species
collected are native and, as far as is known, none of the
species are listed as threatened or endangered, or as
globally or state rare.

The members of the survey team were Oliver Flint
(team leader), Blair Goodman, Diane Keefe, and Kurt
Moser. They contributed a combined total of 36 hours
in the field (including preparation and travel time) and
68 hours on specimen preparation and identification
(including data entry, report writing, specimen transfer
to NPS), for a grand total of 104 hours (Table 25).

Table 14, Mayflies (Order Ephemeroptera), stoneflies (Order Plecoptera), and neuropterans (Order Neuroptera)
documented during the Potomac Gorge BioBlitz, 23-25 June 2006, GWMP=George Washington Memorial
Parkway, VA (GF=Great Falls Park; TR=Turkey Run Park); CHOH=C & O Canal National Historical Park, MD
(BI=Bear Island; CR=Carderock; GF=Great Falls Park; PI=Plummers Island).

, GWMP CHOH
ORDER FAMILY SPECIES GFITR I BITCR I GF T PI
Ephemeroptera Caenidae Caenis latipennis Banks X
Ephemeridae Hexagenia limbata (Serville) *
Heptageniidae Leucrocuta aphrodite (McDunnough) X
Maccafferatinm vicarium (Walker) X X
Maccafferatium sp. X
Heptageniidae sp. 1 X
Potamanthidae Anthopotamus myops (Walsh) X
Plecoptera Perlidae Acroneuria arenosa (Pictet) X X
Agnetina annulipes (Hagen) X
Agnetina flavescens (Walsh) X
Neoperia clyniene (Newman) X X X X
Perlodidae Isoperia sp. X
Neuroptera Chrysopidae Chrysoperla rufilabris (Burmeister) X
Myrmeleontidae Brachynenirus abdominalis (Say) X
Myrmeleon immaculatus DeGeer X
Sisyridae Climacia areolaris (Hagen) X X

* Recorded only at Glen Echo Park.
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Table 15. Caddisflies (Trichoptera) documented during the Potomac Gorge BioBlitz, 23-25 June 2006.
GWMP=George Washington Memorial Parkway, VA (GF=Great Falls Park; TR=Turkey Run Park);
CHOH=C & O Canal National Historical Park, MD (Bl=Bear Island; CR=Carderock; PI=Plummers Island).

GWMP CHOH

FAMILY SPECIES
GF | TR CR Pl

Glossosomatidae Protoptila georgina Denning X

Protoptila palina Ross X

S| > 4| 52

Helicopsychidae Helicopsyche borealis (Hagen)

|

Hydropsychidae Cheumatopsyche analis (Banks)

Cheumatopsyche ela Denning

Cheumatopsyche minuscuia (Banks)

Hydropsyche betteni Ross

Hydropsyche bronta Ross

>~
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Hydropsyche brunneipennis Flint & Butler

Hydropsyche hageni Banks

Hydropsyche hoffimani Ross

Hydropsyche leonardi Ross

Hydropsyche ophthalmica Flint
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Hydropsyche phalerata Hagen

Hyvdropsyche scalaris Hagen

e

Hydropsyche sparna Ross

Macrostemum zebratunt (Hagen) X

o lke
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Hydroptilidae Hydroptila spatula Morton

Orthotrichia aegerfsciella (Chambers)

ke

Orthotrichia tarsalis (Hagen)

Oxyethira pallida (Banks)

Lepidostomatidae Lepidostoma togatum (Hagen)

Leptoceridae Ceraclea flava (Banks)

Ceraclea maculata (Banks)
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Ceraclea slossonae (Banks)
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Ceraclea tarsipunctata (Vorhies

=

Mystacides sepulchralis (Walker)
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Nectopsyche exquisita (Walker)

Nectopsyche pavida (Hagen)

|
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QOecetis avara (Banks)

QOecetis cinarescens (Hagen)

Oecetis ditissa Ross

Oecetis inconspicua (Walker) X X

R[] R
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Oecetis persimilis (Banks)

Triaenodes flavescens Banks X

Triaenodes ignitus (Walker)

Triaenodes injustus (Hagen)

Philopotamidae Chimarra aterrima (Hagen)

Chimarra obscura (Walker)

i el B B E

Chimarra socia (Hagen)

Polycentropidae Cyrnellus fraternus (Banks)
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ol B ol I e

Polycentropus cinereus Hagen X
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True bugs (Hemiptera: Heteroptera)

Thomas J. Henry, Systematic Entomology
Laboratory, USDA, National Museum of Natural
History, P.O. Box 37012, Smithsonian Institution,
Washington, DC 20013-7012;
thenry(@sel.barc.usda.gov

This survey was the first organized collecting event
for the true bugs in the area, though, historically,
various researchers from the National Museum of
Natural History and United States Department of
Agriculture have worked this region since the late 19"
century.

Overall, the collecting was relatively poor. Rain
posed a particular problem and limited the amount of

time that could be devoted to fieldwork. The number of
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